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ABSTRACT 

This document is the first of three volumes 
presenting essays from three schools of thought reg?.rding learning. 
Volume one consists of readings from psychologists, philosophers, and 
learning theorists concerning the view that the learner is a product 
primarily of environmental factors. The list of essays includes the 
following: (a) "Ideas and Their Origin," (b) "The Free and Happy 
Student," (c) "The Technology of Teaching," (d) "Treatment of 
Nonreading in a Culturally Deprived Juvenile Delinquent: An 
Application of Reinforcement Principles," (e) "Production and 
Elimination of Disruptive Classroom Behavior by Systematically 
Varying Teacher's Behavior," (f) "Learning Theory Approaches to 
classroom Management: Rationale and Intervention Techniques," (g) "A 
Token Reinforcement Program in a Public School: A Replication and 
Systematic Analysis," (h) "Educational Technology: New Hyths and Old 
Realities," (i) "Computerized Instruction and the Learning Process," 
(j) "Teaching Hachines: A Review," (k) "Instruction and the 
Conditions of Learning," (1) "Mastery Learning and Hastery Testing," 
(a) "Student Evaluation and Promotion of Learning," (n) "Behavioral 
Objectives: A Close Look," (o) "Why Behavioral Objectives?," (p) 
"Hereditary, Environment, and the Question 'How?'" (q) "Reflections 
on a Decade of Teaching Hachines," (r) "The Classroom as a System," 
and (d) "The Behaviorally Engineered Classroom: A Learner-Sensitive 
Environment." Authors include B. F. Skinner, John Locke, Samuel Hayo, 
Anne Anastasi, and others. (JS) 
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INTRODUCTION 

Educational systems emanate from the way the builder of 
the system views the learner* The actual behaviors of each 
teacher in each classroom steia directly froa her/his assump- 
tions about what learners are like and how learning occurs- 
-assumptions that one makes based on an overall view of what 
kind of being the human animal is* 

Educational learning theories are applications of psy- 
chological theories* Each theory advocates a different 
kind of treatment for the facilitation of learning in people* 
The roots of psychological theories in turn, stem from basic 
philosophical viaws of the human animal that are traceable 
back to the original thinkers about the condition of and 
makeuD of the human animal* 

It is possible to place most of these positions rough- 
ly on a continuum that would stretch from a belief that the 
human animal is a perfect bud that will blossom into a per- 
fect being if left alone to grow uninjured and unimpeded by 
the vissicitudes of the environment, to a belief on the 
other end of the continuum, that everything an adult human 
was, is, or ever will bo, is determined by nhe kinds of in- 
teractions that person has with his environment* 



Obviously, there are few philosophers, psychologists, or 
learning uheorists whose beliefs would put them on the ex- 
tremes of either end of this imaginary continuum. Neverthe- 
less, it is possible to break the continuum roughly into 
three different sections and to place different theorists 
into one of the three without doing too much injustice to 
most. 

This set of readings is based on that assumption. 
The three sections that follow each contain theorists and 
practitior.eii? that in our judgment belong for the most part 
to that segment of the theoretical continuum. 

It is our belief that many problems in the schools may 
not emanate from questionable starting views of the learner. 
We have assembled these readings in order to give the student 
at least a superficial view of each of the positions. It is 
the hope that this superficial view will stimulate a closer 
examination of the leader's own philosophical viewpoint and 
that this will lead to a greater understanding of self and 
of actions directed toward learners. 

We have titled the two ends of the continuum Nativisra — 
which stresses the innate capacities of the learner — and 
Enviroaiaentalioia — - which stresses the part played by envi- 
ronmental facloto in learning",. The middle segment of the 



continuum has been titled Interactionisra^ 

Brief synopses covering each of the three sections 
and introductions to some of the theorists and practitioners 
whose works are contained herein follow, as a guide to the 
structure of the rest of the book* 
I» Nativisra 

A nativist orientation to school learning expresses 
the view that there are structures innate to the individ- 
ual which precede experience and which allow us to adapt 
to reality* Nativists would accept the view that a 
variety of behaviors (e.g., language competency, percep- 
tual capabilities, intellectual processes) are under the 
control of genetic components. 
A. Arnold Gesell 

Gescll, who is a medical doctor, has posited a series 
of stages of developraenr that humans pas5> through. He 
posits that the stages alternate with a stage manifesting 
behavioral equilibrium following a stage meinifesting be- 
havioral disequilibrium followed by a stage manifesting 
behavioral equilibrium and so on. For example, he posits 
that a 4 year old will tend to be vigorous and expansive 
in his actions, v/hcreas a 4-1/2 year old will tend to be 
troubled, seemingly neurotic and introspective and a 5 
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year old will tend Co be smooch, consolidaced, and 
balanced in his bcl:avior. 

UndersCandabiy, Gesell views IQ as an irapqrCanC 
variable. In hi? concention ChaC chere are seven 
scages of developmenc marked by cerCain age inCervals, 
chere is allowed r t^r certain age deviacions buC 
Che sequence is complied with by all youngsters. To 
discipline a youngster, he suggesCs chaC Ceachers be 
aware of che behaviors chaC characcerize Che scage of 
developmenc of the child and discipline the child accord- 
ingly. For example, to discipline a 4 year old, one may 
want to use tricks > numbtto, or whisper commands as well 
as suggest new ways of doing things and incorporating 
imaginary companions in activities of the child. Gesellian 
theory is based on mai.y child observations and is quite 
useful as a guide to handling children. 
B. Gestalc psychology 

Gestalt psychology, which refers to the psychology 
of perceptual onJ cognitive wholes, developed in Germany 
at the early decades ol the 20th century. Gestalt is ts 
included men such as Max WcrLheimor, Christian von 
EhrenfeKs, I'd^>ar K'lbin, Wolf^^ing Kohler, and Kurt Koffka. 
Thoy, in <u»n..MMl , contendiHi th^K there were cor;nitive niui 
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and perceptual relationships and unities such as melody, 
figure and ground, phi phenomenon, and insight that can- 
not be meaningfully decomposed into their respective 
elements* In other words, whereas associationists and 
environmentalists tend to hold that a behavioral whole 
is the sum of its parts, gestaltists contend that a 
behavioral whole is more than the sum of its parts and 
often different also. They felt that wholes would have 
to be understood before parts can be understood. They 
posited principles such as the principle of proximity 
according to which things close together tend to be 
grouped together and the principle of closure accord- 
ing to which incomplete figures tend to be viewed as 
completed figures and they accepted concepts such as 
insight, consciousness, and introspection* 

Kohler contended that insight is crucial in re- 
solving problo:iLS as it relates to the seeing of rela- 
tions unseen before. Wertheimer contends that for pro- 
ductivL thinking children and adolescents should have 
practice in desiij;n«iLing different figure and ground 
pairs, i!i developing alternative mental sets or ways 
of looking; at ihin>:^", and in structured problems that 
make available .viu^Ics or Gestaltcn that aid in making 



solutions. Rule-learning can be viewed as a topic for 
Gestaltlsts. Through processes such as insight can be 
triggered by the environraent, they relate to innate 
structures according to the Gestaltists. 
C. Noam Chomsky 

The tenets of Chomsky's position are adequately 
discussed in his Review of Skinner's Verbal Behavior 
and further discussed in K. MacCorquodale*s reply in 
the Journal of the Experimental Analysis of Behavior ^ 
1970, _13, 83-99. Two aspects of his thought that may 
be pointed out are 1) that there are linguistic complexes 
such as grammar that should not be viewed as mere sums of 
consituent elements and 2) that there is a system of lin- 
guistic transformations (deep-structure grammar) that each 
person is born with that allows each person to learn any 
language and say a myriad of meaningful sentences in any 
language learned. For education, one could recommend 
that the teacher of language teach for phrase structure 
and surface structure transformations and give opportun- 
ities to the youngster to generate sentences with similar 
or dissimilar nu?anings — i.e., opportunities to actual- 
ize latent Jeep-structure transformations. Teachers of 
languai;e would have to learn the language of LVannforma- 
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clonal linguistics to richly use Chomsky's ideas in the 
schools. 

D» Arthur Jensen 

Articles by Arthur Jensen and Sir Cyril Burt provide 
a reasonable introduction to the nativist orientation to 
intelligence* The Bart article on intelligence measure- 
ment gives an alternative view* Nativists such as Jensen 
and Burt hold that the genetic makeup of an individual 
has a much greater determining influence on intelligence 
of a person than the environment* 

In fact, from an examination of correlations for 
sets of pairs of youngsters with differing environmental 
and genetic relationships, it was determined that about 
80% of the variation in IQ scores can be attributed to 
heredity, 12% of the variance in IQ scores can be attrib- 
uted to environmental influences between families, and 
8% of the IQ Score variance can be attributed to within 
family environmental influences. 

It is important to note that their statistical 
analysis is quite accurate but their starting tenets 
are questionable. Do IQ test items favor middle-class 
white yolln^,>;ter^i? Is the language in IQ tests biased? 
Do IQ tests really test for intellectual processes? 
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These questions are still being debated* 

Nativists tend to view IQ test performance as a 
predictive measure for future scholastic success and a 
selection measure that aids in the classification of 
youngsters. IQ is viewed as basically a genetic given 
and education is viewed as having no effect on IQ. Thus 
IQ tests are not used co any rich extent, as diagnostic 
and prescriptive measures. In general, youngsters with 
high IQs should enter academic programs that require 
usage of cognitive and abstract thinking skills and 
youngsters with low IQs should have school experiences 
that allow them to employ associative and psycho-motor 
skills that can be habituated. Given that the belief the 
IQ can be substantially changed is held, nativists con- 
tend that a child's school experiences should be compat- 
ible with his IQ. 
II. Environinentalism 

This view is that the learner is a product primar- 
ily of environmental factors. Innate tendencies and 
structures are doemphasized in importance. The learner 
is primarily a reactive organism, learning by responding 
to environmental stimuli. 
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Environmentalists use the language of stimulus and 
response to describe human behavior. Tney are concerned 
primarily about overt behavior witnessable by two or more 
people. Rich use of statistics and graphs is made as 
linear variables are often examined. Functional rela- 
tionships among variables are sought and parsimony in 
explanation is a goal. An additive reductionisra is 
followed as human behavior is conceived to be reducible 
to stimuli and responses (the atoms in psychology to an 
environmentalist) and complex behaviors are conceived to 
be chains of stimuli and responses. 
A. B. F. Skinner 

To Skinner the behavior of an individual is primar- 
ily under the control of stimuli. As opposed to Pavlov 
who was interested in elicited behaviors terms respon- 
dents. Skinner is interested in emitted behaviors termed 
operants. Operant conditioning relates to the study of 
conditions under which a response enter under the control 
of reinforcing stimuli. 

The key dependent variable to be examined is the 
strength of an operant - defined in terms of rate of 
operant occurrence. If an operant is followed by a re- 
inforcing slin:ulus, then the strength of the operant 
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increases* Extinction relates to the dirainuation of a re- 
sponse through nonreinforcement ♦ A positive reinforcer is 
any stimulus which increases operant strength. A negative 
reinforcer is any stimulus when removed that increases 
operant strength. Definitions of other important operant 
conditioning terms may be obtained from any text on oper- 
ant conditioning ♦ 

A few comments on reinforcement schedules are appro- 
priate. The smaller the interval used (within limits) in 
a fixed interval schedule, the larger the total number of 
operants will tend to be. Variable ratio schedules relate 
to operant development highly resistant to extinction. Also, 
punishment is best used to inhibit an operant occurring when 
administered intermittently. In employing operant methods 
in the schools, one may follow the following steps: 1) de- 
cide on some goal behaviors (or terminal behaviors) for 
student; 2) determine a viable reinforcer to be used for 
the student; 3) assess the behaviors of the student related 
to the goal; 4) plan a sequence of behavioral steps leading 
from the initial behaviors of the student and the goal behav- 
iors; 5) decide on a reinforcement schedule; 6) proceed to 
interact with the student. Rich use of games with tokens and 
ood as b» conJary <iik1 primary reinforccrs would be compatible 
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with Skinner's method. Behavior modification techniques are 
quite useful in animal training and many human learning sit- 
uations where unique behavioral sequences can be posited. 

The intent of the study of learning to Skinner is to 
determine those stimuli and environmental agents that de- 
termine human behavior and to obtain data showing orderly 
changes characteristic of the learning process* Skinner 
feels that we do not know enough about learning to for- 
mulate a theory of learning. 

There are substantial ethical problems associated with 
the Skinnerian approach. The primary one is that who de- 
cides on what goal behaviors will be used for a given human 
and on what basis is the decision made. Skinner does not 
accept such notions as insight, self-actualization, becoming, 
self-dete ruination, innate capacity to imitate, etc. There 
is reinforcement and the innate tendency of humans to have 
their behavior shaped Lhruugh reinf orccr.icnt ; everything else 
follows with respect to human behavior development. 
B. Educational technology 

Environmanldlists would encourage the use of tilms. 
radio, television, and other inCorn.atiou-disscmination de- 
vices to f.Kilil<ae .school learning. Prograrained instruction 
and co..puLer-ba,-tui instruction (CA.l.) are olher method*; of 
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educational technology. 

In learning a skill, there are usually a cognitive 
phase followed by a fixation phase followed by an automation 
phase, Overpractice and training in subroutines or parts 
of a task facilitate skill learning. Probably the careful 
description of a task is more important than the employment 
of psychological principles in teaching a task. 

To enhance learning with the use of films, one should: 
1) increase the redundancy of the film content, 2) allow for 
audience participation in the film, and 3) provide attention 
directive devices. To enhance learning with programmed in- 
struction, one should: 1) begin where the subject is, 2) 
hint at answers and use small steps in the programmed text, 
3) allow for over-learning of responses, and 4) consider 
carefully organization of knowledge. In some learning cases, 
branched programming which is similar to an irr^igular read- 
ing of a book is preferable to linear pro^ramning in which 
a linear sequence of behavioral steps is posited. For teach- 
ing machines of Skinner's design, a subject writes a response 
to a question cited and a response is reinforced when it 
matches the actual answer of the question cited on the 
machine. 

Youngsters do learn \;ith programed instruction. The 
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programmed nielhod is best adapted to complex but structured 
materials with the, chain property* Often superior students 
do better with progranuncd instruction but complain more. A 
wider range of rewards needs to be formulated as well as 
needs of students to be satisfied with programmed instruc- 
tion. Inconclusive and conflicting evidence has been pro-- 
vided as to whether 1) the ordered sequences of steps are 
essential, 2) short steps are to be preferred to larger be-- 
havioral steps, 3) free response is the ideal response type, 
A) learner should set his own pace, 5) immediate knowledge 
of results maximally facilitates learning. To Skinner, 
progranuned instruction is like individual tutoring in that 
1) it allows one to begin where the subject is, 2) the 
subject learns at his own rate, and 3) false answers are 
always corrected. 
C. Benjamin Bloom 

Much of Bloom's views are articulated in works such as 
"Learning for Mastery'*. To Bloom, school learning must be 
successful and rewarding in order for learning to occur 
through life. If certain environmental factors arc manipu- 
lated, then 95% of any class should get A's and should 
manifest criLorion behaviors. The variables that Bloom 
attcndi; to include one that is not very mutable, aptitude, 
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and four that are: 1) quality of instruction, 2) ability 
of the student to understand instruction, 3) perseverance 
or the time the learner is willing to spend on learning, 
and 4) time allowed for learning* Bloom favors rich use of 
1) diagnostic testing procedures, 2) formative evaluation 
devices, and 3) small discussion groups to facilitate mastery 
learning. Mastery for students should be a goal for educa- 
tors as it relates to better self-concept, mental health, 
and positive affect for a subject • 
Robert Gagne 

Gagne posits seven types of learning to be considered 
by educators: 1) signal learning which relates to the 
Pavlovian link in which a general diffuse response is tied 
to a signal; 2) S-R learning in which a precise response is 
related to a discriminated stimulus; 3) chaining or sequen- 
cing of S-R bonds; 4) verbal association or chains of words; 
5) multiple discrimination which involves relating different 
resposus to different stimuli; 6) concept learning in which 
a response is related to a variety of stimuli; and 7) princi- 
ple learning which involves chaining of concepts • 

Gagne has also encouraged the use of task analysis and 
learning; hJcrarciiics in learning situations. To designate 
lea mill,; hier^irchics , one must dcLennine the array of sub- 
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ordinate skills for the cask in question. To validate 
a hypothesized hierarchy, one may use Guttraan scaling 
procedures to examine response patterns. In most cases, 
more than one learning hierarchy could be detennined for 
a given goal task. 

E. Additional Comments on Environraentalisra 

In environraentalisra, terras such as consciousness, raind, 
and mental are dismissed. Techniques frora aniraal psyciiology 
have been found helpful In describing human behavior. Innate 
capacities, native intelligence, etc. are usually also dis- 
missed as viable concepts. 

Objective raethods and scientific techniques are erapha- 
sized. Reductionisra in which siraple entities and S-R bonds 
as atoms is the prevalent view. Siraplif ication is another 
key characteristic to environraentalisra. 

IQ tests are in general not of rauch use to environ- 
mentalists. However, intelligence tests which provide 
specific information on student perforraance with respect 
to given problcras is of use as they allow for diagnostic 
and prescriptive purposes of tests. 
III. Internctionisra 

Interactionism is an approach to school learning 
which i.s distinct from Mativism and r.nvironmcMitalism in 
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that the influence of both maturational factors end environ- 
mental processes on mental development is recognized as 
occurring in an interactive manner. For example, some 
environmental processes are posited to have an effect on 
the mental development of an individual only when the person 
has reached a certain level of maturation, 

Interactionists tend to posit an invariant sequence 
of mental processes and to emphasize either the learning 
of cognitive structures that lead to levels of cognitive 
grov7th. Development which is regulated by certain genetic 
clocks and environmental forces is richly considered. 
Biology, Ij^ic, and mathematics are fields that feed into 
this geneial approach, 
A. Jean Piaget 

Jeai. Piaget is a noted Swiss scholar renowned for his 
work in child and developmental cognitive psychology. His 
backiirojnd incluJes zoology and philosophy. As Freud formu- 
lated pisychodnalysis as a science of neuroses, Piaget for- 
inii3at J genetic cpistcniology as a science which inquires as 
to at are the r^.-lationships between the histories of var- 
iou conccptij in time and the development of corresponding 
co*et,pts in a poison* From thir> pcispective it was deter- 
m-.nod ihit the hii>torica1 sequence of certain geometry con- 
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cepts (parallelism, perspective, inside-ouCside) is Che 
opposite of the developmental appearance s ?quence for those 
same concepts (inside-outside, perspective, parallelism). 

Piaget is pr:>bably most noted for his theory of cogni- 
tive development which posits an invariant sequence of 
cognitive stages. From partly on examination of why young- 
sters coffimi*:ted certain errors in taking IQ tests, Piaget 
formulated his theory which is rich with biological concepts. 
The two prime concepts are adaptation and organizaLioa. 
Adaptation refers to the state of balance between an indivi- 
dual cind his environment. Adaptation involves assimilation 
which relates to the process of the individual to Lake in 
the world and accoLjnod.ition which reJates to the process in 
which some cognitive mechanism becomes altered so that it is 
better able to incorporate some situation. Assimilation 
occurs with the u^e of schemai.a (e.g., grasping) which are 
mechanir.i.K to take in stimuli. Schemata are posited to 
form sysLc^ns according to the organization principle. The 
principle of equilibration iiidlcaLes that the human organism 
tends to dcVclo^,> higher and higher levels of cognitive func- 
tioning: and co^:nitive equilibria. A cognitive equilibrium 
rel*Uo.^ to a succ.i:i>rul level of auantnlion. Equilibria 
have thi»*o pron^itk/-. 1) fitld of appHration - the range 
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of stimuli handled by Che cognitive processes available; 
2) stability - the richness of paths and solutions that a 
given cognitive system can provide; 3) mobility - the spatio- 
temporal distance between the organism and stimuli that he 
can handle. To Piagct higher forms of equilibria are effec- 
ted wi:h three factors: 1) maturation; 2) social milieu - 
language, culture, etc.; 3) physical environment and problems 
subjects are exposed to. 

One way of viewing Piaget's system is that there are 
three main stages* of cognitive development: 1) the stage 
in vhich children think in terms of overt actions such as 
grasping and which incorporates the sensorimotor level of 
davelopment; 2) the stage of concrete operations in which 
children can perfor.Ti operations such as classification and 
serlation on objects; 3) the stage of formal operations in 
which adolescents can perform operations such as theorizing 
on concrete on concrete operations. Each succeeding stage 
is marked ',y a richer and broader equilibrium than the pre- 
vious stage. The last stages are of great concern to elemen- 
tary and SGconi^Tvy school teachers. 

The concrete stage in between ages 5 and 12 approxi- 
mately and the fonnal stable is between the age of 13 <ind 
death. The on.net of forn^.jil choupjit lurks adolescence. 
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There is no difference to Piaget between the adolescent 
stage of thoui,i t and the «idult stage of thought. 

In the concrete stage operations which are internal- 
ixable, reversible acts that form s>stems begin to des^elop. 
Also conservation behavior develops. To each concept one 
can posit a concept of conservation. For example, for weight 
one can examine whether an individual has the concept of 
conservation of weight by taking an object and changing it 
in various ways buL not in terras of its weight and asking 
the subject if it weighs the same as before. If the subject 
indicates that the weight has not changed (thus conserved) 
he has that conservation concept. Concrete reasoners develop 
conservation of concepts such as mass, weight, area, etc. 

Formal reasoners develop conservation of concepts which 
are functions of a variety of variables such as volume. 
Formal thought is marked b> the follov^ying: 1) hypothetico- 
deductivo reaounin^;; 2) CL»:nbinatorial reasoniiiii - capability 
to gonerito all the possible combinations in a situation; 
3) ability to make vheories; 4) ability to think in probabil- 
istic terns; 5) ability to understand proportionalities and 
analogies; 6) vitw that the realm of the real is a subset of 
all th-it is po*>r>iblo. Il in recom»mMided to enpluy tasks in 
schools that activate the highest ^Oi»nitivo proctsscs avail- 
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able to a youngster* Thus in high school and college, it is 
reasonable to expect formal operations to be manifested. 

With respect to motivation, Piaget believes in intrinsic 
motivation in terms of functional assimilation which refers 
to the innate tendency of the organism to utilize his cogni- 
tive processes - especially his highest developed ones. To 
J, Mc. V. Hunt there should be a match between the cognitive 
demands of a school task and the cognitive capabilities of a 
student to effect school learning. However, in cases where 
students are woll set in a thought stage, new and challenging 
stinuili and problems niay become very attractive. 
B. Jerome Bruner 

Jerome Bruner is a cognitive psychologist who has con- 
tended that all fields of knowled^jo have underlying knowledge 
structures and that any discipline structure can be taught to 
any pcrhon in .soce wayf He shares many Piagetian ideas such 
as 1) there £.hould be con.iidered a rcadineSo for learning for 
many thiniv. to bt; learned; 2) studcntb luust play with mater- 
ial.s before tiic> can understand ccrt*iin concepts - pl*iy and 
intuition heinf, iii'portant cor>nitive activities; 3) under- 
staiiilinv. of concept % with tlie uso of concrete materials 
preCi.Ies s%rl'u3ic abstract undc n Laadlnv;. Bruner holds that 

thert i*. a scqui .u-e ul waya in hu'^ms represent the world: 

*~ 
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1) enactivc representation - marked by rise of actions; 

2) ikonic representation - marked by use of images; 

3) symbolic representation - marked by use of symbols. Each 
successive representational level is marked by more inde- 
pendence of responses from the nature of the stimuli. Stu- 
dents should gain practice in manifesting these forras of 
reprc:;entation in school learning situations. 

C. Other Comments on Interactionisra 

Some interactionists such as Zoltan Dienes hold that 
abstraction should precede genoralization; abstraction 
refers to le<irnlng of a given concept or rule-system in a 
variety of contexts and generalizability refers to the 
learning of a more complicated concept of rule-system than 
one before but in a similar context. Interactionists would 
contend that teachers; can t^ach for a given subject matter 
but als>o teach for a variety of thinking skills such as classi- 
fication .md cheorixing. 

To interaction! slii such an Piagct intelligence is adapt- 
ability so that one person is uore intelligent than another , 
person if he ii> uioto iidaptihlo or equivalontly has more cogni- 
tive proct.,s;e.. to resolve a x^idor range of problems than the 
second person. To a. sct'»s intcllj>;oncc from a Piagetiau sLancn 
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one may use Piagetian tasks such as the Equilibrium in the 
Balance task* To Plaget the intelligence of a child can 
change quite a bit with a positive environmental press and 
maturation. More on intelligence from an interact ioniot 
stance can be gained from the article entitled "Issues in 
the measurement of intelligence" by William M. Bart. 

William M. Bart 
Martin R. Wong 

June, 1974 
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IDEAS AND THEIR ORIGIN 
John Locke 

Idea is the Object of Th inking > Every man being con- 
scious CO himself Chat he Chinks, and Chac which his mind 
is applied abouC whilsc chinking being Che ideas Chac are 
there, ic is pasC doubc Chat men have in cheir minds 
several ideas, such as are those expressed by the words > 
"whiteness, hardness, sweetness, thinking, motion, man, 
elephant, army, drunkenness," and others. It is in the 
first place then to be enquired. How he comes by them? I 
know it is a received doctrine, that men have native ideas 
and original characters stamped upon their minds in their 
very first being. This opinion I have at large examined 
already; and, I suppose, xdiat I have said in tlie foregoing 
Book x^ill be Mich more easily admitted, when I have shown 
whence the understanding nuy get all the ideas it has, and 
by v/haL ways and degrees they may comci into the mind; for 
which I shall appeal to every one's own observotion and 
experience. 

AN ESSAY CONCERNJNG HUMAN UNDERSTANDING, dbndged and edtted by A. S. Pi tngle 
Patt»$on (Clarendon Press. Oxford) 1924, pp. 42.91. 
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All Jdoas Covo From Sensation o^^_ nen.€^^t:ion> Let us 

then suppose the tiiuul to bo, as wo say, v/liitc paper, void 

of ^11 ciiaractcrs, wItVioiiC any ideas; ho\7 coii;cs it to be 

furaish?d? lJUenco cor.»es ix by tiiat vdsC store, \/hich the 

busy and hoiKullcGS fancy of man bar; painted on it with an 

alwoct endlciL*. v*iricty? Whence has It all the' matoiialr^ of 
reason and knowledge? To this I answer, in one word, from 

Experience ; in Chat all our knowledge is founded, and from 
Chat it ultimately derives itself. Our observation, employed 
either about external sensible objects, or about the internal 
operations of our minds, perceived and reflected on by our- 
selves, is that which supplies our understandings with all the 
materials of thinking. Thebe two are the fountains of know- 
ledge, from whence all the ideas we have, or can naturally 
have, do spring. 

The Objects of Sensation One Source of Ideas . First, 
our senses, conversant about particular sensible objects, do 
convey into the mind several distinct perceptions of things, 
according to those various ways wherein those objects do af- 
fect them; and thus we come by those ideaj we have of yellow, 
white, heat, cold, soft, hard, bitter, sweet, and all those 
which v;e call sensible qualities; which when I say the senses 
convey into the nlnd, I mean, they from e^.ternal objects con- 
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vey into the mind what produces there those perceptions. This 
great source of most of the ideas we have, depending wholly 
upon our senses, and derived by them to the understanding, I 
call. Sensation . 

The Operations of Our Minds the Other Source of Them . 
Secondly, the other foutain, from which experience furnisheth 
the understanding with ideas, is the perception of the oper- 
ations of our own minds within us, as it is employed about 
the ideas it has got; which operations, when the soul comes 
to reflect on and consider, do furnish the understanding 
with another set of ideas which could not be had from things 
without: and such are perception, thinking, doubting, be- 
lieving, reasoning, knowing, willing, and all the different 
actings of our own minds; which we being conscious of, and 
observing in ourselves, do from these receive into our under- 
standing as distinct ideas, as we do from bodies affecting 
our senses. This source of ideas every man has wholly in 
himself: and though it be not sense, as having nothing to do 
with external objects, yet it is very like it, and raight 
properly enough be called internal sense. But as I call the 
other Sensation, so I call this Reflection , the ideas it af- 
fords being such only as the mind gets by reflecting on its 
own operations within itself. By Reflection, then, in the 
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following part of this discourse, I would be understood to 

mean that notice which the mind takes of its owii operations, 

cind the m.inner of them, by reason whereof there come to be 

iticj.s of these operations in the understanding. These two, 
I say, viz., external material things as the objects of 

Sensation, and the operations of our own minds within as 
the objects of Reflection, are, to me, the only originals 
from whence all our ideas take their beginnings. The terra 
operations here, I sue in a large sense, as comprehending 
not barely the actions of the mind about its ideas, but 
some sort of passions arising sometimes from them, such as 
is the satisfaction or uneasiness arising from any thought. 

All Our Ideas Are of the One or the Other of These . 
The understanding seems to me not to have the least glim- 
mering of any ideas which it doth not receive from one of 
these two. E xternal obj e cts furnish the mind with the ideas 
of sensible qualities, which are all those different per- 
ceptions they produce in us; and the mind furnishes the unde 
standing with ideas of its own operations. These, when we 
have taken a full survey of them, and their several modes, 
corbinations , and relations, we shall find to contain all 
our whole stock of ideas; and that wc have nothing in our 
minds which did not come in one of these two ways. Let any 
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one examine his own thoughts, and thoroughly search into 
his understanding, and then let him tell me, whether all the 
original ideas he has there, are any other than of the objects 
of his reflection; and how great a mass of knowledge soever 
he imagines to be lodged there, he will, upon taking a 
strict view, see that he has not any idea in his mind 
but what one of these two have imprinted, though perhaps 
with infinite variety compounded and enlarged by the under- 
standing, as we shall see hereafter. 

Observable in Children . He that attentively considers 
the f.tate of a child at his first coming into the world, will 
have little reason to think him stored with plenty of ideas 
that are to be the matter of his future knowledge. It is by 
degrees he comes to be furnished with them: and though the 
ideas of obvious and familiar qualities imprint themselves 
before the memory begins to keep a register of time and order, 
yet it is often so late before some unusual qualities come 
in the way, that there are few men that cannot recollect the 
beginning of their acquaintance with them: and if it were 
worth v/hile, no doubt a child might be so ordered as to have 
but a very few even of the ordinary ideas till he were grown 
up to a man. But all that are born into the world being sur- 
rounded \^ith bodies that perpetually and diversely affect them, 
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variety of ideas, whether care be taki^n about it or no, are 

imprinted on the minds of children. LJght and colours are 

busy and at hand cvery\^;here when the eye is but open; sounds 

and some tangible qualities fail not to solicit their proper 

senses, and force an entrance to the mind; but yet I think it 
will be granted easily, that if a child were kept in a place 

where he never saw any other but black and white till he were 
a man; he v;ould have no more ideas of scarlet or green, than 
he that from his childhood never tasted an oyster or a pine- 
apple has of those particular relishes. 

Men are Differently Furnished with These According to the 
Different Objects they Converse with * Mer then come to be 
furnished with fewer or more simple ideas from without, accor- 
ding as the objects they converse with afford greater or less 
variety; and from the operations of their minds within, accor- 
ding as they more or less reflect on then. For, though he 
t\ contemplates the operations of his mind cannot but have 
plain and clear ideas of them; yet, unless he turn his thoughts 
that way, and considers them attentively , he will no more 
have clear and distinct ideas of all the operations of his mind, 
and all that may be observed therain, than he will have all the 
particuJar idea^ of any landscape, or of the parts and motions 
of a clock, who uill not turn his eyes to it, and with atten- 
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tlon heed all the parts of it* The picture or clock may be 
so placed, that they may come in his way every day; but yet 
he will have but a confused idea of all the parts they are 
made Ui* of, till ho applies himself with attention to consider 
then cMch in particular* 

******* 

And thus I have given a short and, I think, true history of 
the first beginninCb of human knowledge ; whence the mind has 
its first objects, and by what steps it makes it progress to 
the laying in and storing up those ideas out of which is to 
be framed all the knowledge it is capable of; wherein I must 
appeal to experience and observation whether I am in the right. 
This is the only way that I can discover whereby the ideas of 
things are brought into the understanding* If other men have 
either innate ideas or infused principles, they have reason 
to enjoy them; and if they are sure of it, it is impossible 
for others to deny them the privilege that they have :.jove 
their neighbours. I can speak but of what I find in myself. 
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B. F. Skinner 



THE FREE AND 
HAPPY Sri UDENT 

Tlic natural, logical (luttuinc of the ^t^ug^Ic for personal freedom in 
education is that the teacher ^hollld improve his control of the student 
rather than abandon it. The free bchool is no ^ehoul at all. 



Wii iidiiic 1$ Eniilc> lie was bum m llic rmddie of 
(he cigltkenih century in the tirst HuUt oi the 
niuUein s,unN.crn fut pci^unal freeduiti. Ili> fatiici 
wa^ Jcan Jdciiuirs Kuu>^cju, bui he hj» had nuay 
fu>(cr p<iti.iu>, Jiituii); thcin Pesulu&/i, I tucbel.and 
Muine>»vfii, down iu A Ncill Jttd hjn nh\.h. He 
a an idcdi ^ludtuu Fuil ut guknlwill iuwjid hi^ 
tejwltcr^ ditd hi& pecf^, he iiced> nu d)^i|;hne. He 
studies buau>c he naiutjll> wuituu^. Me learns 
things becaux: they interest hiin. 

Unfurtuii4tel>, he i> inugiit^ijr. He was quite 
exphcitl) su wtih Kuu»cju« whu put his own 
vhildicii in an vtphanagc jiid ptdciicd lu My how 
he would ica^.h hi> rKtiuuai hciu, bui the modern 
veisiun ^f ilic ficc and h«tppy )Utdeiii iu be found in 
buuks b> Paul (juudiiuh, Juhn HuU, Junathan 
Ko£ol« or Charles Silbcrmaii is also imaginary. 
Occasiondlly a real cxaniplc seems to turn up. There 
are teachers whu would be successful in dealing with 
people anywhere as statesmen, therapists, bust* 
nessiiicn, ur Aiends - and dieie aie students who 
scaucty (itcd lu be taugln, jod lugcihei ihc> 
soineimKs seem lu bung Kniiie lu htc. And un- 
furiunaul; tUcy du soju^i ufun ciivugli tu sustain 
the uld dieam. Bui Kunic is a will u' lla wisp« whu 
has led many leawhei:^ into a wunteptiun of their 
rule which could prove <^isastrous. 

Tlic sludem who ha» been >jughi if he were 
Emde IS, howevei, a)mu>i luo pjuiiulljr leal. h has 
taken a lung lime foi him to make Iw appc^r^nct. 
Childien were fint made free and happy m kinder 



garten, where there seemed to be no danger in 
freedom, and fur a long time they wete found 
lui^herc else, bccjuv; llie rigid discipline of the 
grade schools blovkcd prugress. But eventually they 
bruke tluougli muviii^ frum kindcig.ntcn into 
grade s<.huul, taktht; uvct grade jftct grade, niovmg 
into sccuiidary ^tiv^ul and on in*u ^.ollcgc and, very 
recently, into giddu.tc school. Step by step they 
have Insisted upun (licir nglus, justifying their 
demands with the slogans that pliilosophers of 
education have ^uipp icd. If sitting in rows restricts 
personal freedom, ur screw the seats. If order can be 
maintained only Utrvmgli coercion, let chaos re'^. 
If one cannot be rully free while worrying about 
examinations and tirades, down with examinations 
and grades! The whole Establishment is now awash 
with free and happy students. 

Dropping Out of School, Dropping Out of ttfe 

If they are what Rousseau*s Emile would really 
have been like, we niust confess to some disappoint- 
ment. The Emilc we knuw doesn't work very hard. 
''Cunustty** IS evidently a moderate sort ^f tlung. 
Hard work is fruwried upun because it implies a 
'*work ethic,** which has something to do with 
discipline. 

The Emilc we know doc$n*t learn very much. His 
^mterests" are evidently uf hmited scope. Sobjects 
ih«t do not appeal to him he calls jrelevant. (We 
should not be surprised at this, smce Rout9e»u*s 
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Emile. like the boys In SummerhQt. never got pal 
the stage of knowledgeable craftsman.) He ma> 
defend hirmelf by questioning the value of knuwl 
edge. Knowledge is always in flux, so why bother to 
acquire any particuUr stage of it? It wilt be enough 
to rcniatn curious and interested. In any case the life 
of feeling and emotion is to be preferred to the life 
of intellect, let us be governed by the heart rather 
than the head. 

The binile we know doesn't ihmk very clearly. 
He has had lutic or no chance to learn to think 
lugicaliy or Kientilically and is easily taken in by 
the mystical and ihc superstitiuu^. Reason ts irrele- 
vant to feeling and emotion. 

And, ala^, the Lmilc we know doesn't seem 
particuijriy happy. He docsti t like his education 
any more tiijii his predckcssurs likcii theirs. Indeed, 
he seems tu like it icsv He is muth mure inclined to 
play truant (big tides hj\e given up enlurcing 
truancy lavv^), and iic drops uui js suun js he legally 
can. ur a litilc souncr. If he goes to cullegc. he 
piubably lakes a year off at some tune in his 
four year piugiain. And jfter ihai his dissatisfaction 
ijkcs tlic form ol jnit-iiiicilcctudlisni and a refusal 
tu support education. 

Are there offsetting advantages? Is the free and 
happy student less jggics5ive, kinder, iiiure iuvmg? 
Certain'y nut tuwjrd ihc Schuv4> and tcjt.lier\ that 
have set him free, as increasing vandalism and 
pcisunal Jitdcks uii u Jclicts A'kin lu »liuw. Nui i:^ he 
pariituldity weit Ji:>|u»m.J luwjtd Ui\ pccis. He 
seems perfectly at home m a wuild uf unprcxcdent- 
ed domestic violence. 

Is he pcilup^iiiurc cr«;aiive'* TudiUunat practaes 
were Mid tu MipprtVk mdividualily , wlul kind of 
individuality has nuw emerged? 1 rec and tuppy 
»iudeni> «^re ceilamly dilfcrcni ftuin ihe students uf 
a genvijaon agu. but they are nut very different 
frum each other. Tlieir uwn Oilture is a severely 
regimented one, and llieir creative wurks m art, 
music, jiid taeraUire - are cuiirtneil (u prinuiive 
and eUmcnial maiejuls. Thc> have very liiilc tube 
creative with, fur they have never laken the trouble 
to explore the fields ui which (hey are nuw to be 
front*runners. 

Is the free and happy student at lea^i mure 
effective as a citi/en'* U hv a ociiei pcrsun? Tlie 
evidence is nut veiy reas^unng. Having drupped uut 
of >choul, he IS likely tu diup uut uf life too. It 
wuuld be unfjii to let the hippie culture represent 
yiiung peuple today, but it dues serve tu clarify an 
extieme. The mcmbeis ol ilut culture du nut accept 
respon>tbilit> for fheti owr. lives, they sponge on 
the cvniributiuiis of those wtio ha^e nut >et been 
made liee and iuppy whu have gone tu medical 
School diid becuine J^>ctois. oi who have become 
the farmers whu laise (he food oi the woikcrs who 
produce the goods they consume. 

These are no doubt overstatements. Things aie 
not that bad, no> i> education to be blamed foi all 
the trouble. Nevertheless, there Is a trend in a 
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well*<lefined direction, and ii is particularly clear in 
ediicaiiun. Our failure to create a duty free and 
iiappy student is synipiuiuatic of a inure general 
problem. 



Ths Illusion of Freedom 

WliJt we may tall the struggle for freedom in the 
Western world can be analyzed as a struggle to 
escape from o'^ avoid pumtivc or cocrdvc treatment. 
It h characteristic of the human spCcics to act in 
such a way as to reduce or terminate irritating, 
painful, ur dangerous stinuili, and the strv.ggle for 
frecduin has been directed tuward thu^c whu would 
contiul others with stiniuh uf thai ^url. Education 
has had a lung and j^hanicful pail in ihe history uf 
that struggle. The l.gyptians. Greeks, and Romans 
all whipped then students. Medieval Sculpture 
sl\owed the caipcntcr with his hammer and die 
schoolmaster with the tuol of his trade tuo, and it 
was the cane or rud. We are nut yet in the clear. 
Corpotal pumshiiient is still u>cd m many schools, 
and th^re arc calls for its return wliere it has been 
abandoned. 

A system in v^hich students study primarily to 
avoid die consequences oi nut studying is neither 
humane nur very productive. Us by pruducts m< 
elude truancy . vandalism, and apathy. Any cffurt tu 
eliminate punislimenl in education is certainly 
comnnendabte. We ourselves act to escape from 
aversive control, and our students sliould escape 
frum it too. They should study because (hey want 
tu. because they like tu. because they aie interested 
in what they are duing. The nustake a classical 
mistake ih the hteiatuie uf freedom is to suppose 
that they will do so as soon as we stop punishing 
them. Students aie not ]iler.j;lly free when diey have 
been liCcd front then teachers. Tliey then siin|t|y 
come u>~ider the contiol uf other conditions, and w ' 
must look at those coiuiiiions and then effects if we 
are to improve teaching. 

Tliose who have attacked the "servility" o' 
students, as Montessori called It, have often pu< 
4lieii Taiil. i»i the possibdity that young people wjl 
learn what they need to know from the "wedd of 
things," which includes the world uf people who are 
not teachers. Montessori saw possibly useful be- 
haviur being suppressed by »cnuoh«juin discipUne. 
Could it not be salvaged? And cuuld the environ* 
meni of the schoolroum nut be changed so that 
other useful behaviur would uccur? Cuulu the 
te.ichcr nut simply guide the student's natural 
develupment? Oi cuuld he nut acceteiate it by 
teaming out behaviui which wuuld occui natuially 
bu. not so quickly if he did nut help? In other 
words, could we no! bring the real wodd into the 
classroom, as John Owey put It, or destroy the 
classroom and turn the student over to the real 
wodd, as Ivan llhch has recommended? All these 



pouibilUiea can be presented in an atttawtive light, 
but they neglect two vii.l points. 

1. No one lejtnt vcr> much ftom the real world 
without help The onl) evidence we have of what 
can bi teamed tioin i nuasoual wuild has been 
supplied by thoic wild boy & uid to have been raised 
without contact with othei members of then own 
species. Much moie be leart.id without foinul 
instiu^tiMn in a sot^ial woild.bui . ut without a good 
deal of leaching, even so Pomut education has 
made a tienienJous diffir rente in the extent of the 
skills and knowledge which can be acquired by a 
person in a single lifetime 

2. A much mure imt ^rtant prrnopk is that the 
real world teaches onl) what Is relevant to the 
present, it makes no exploit pn;p4r3Uon for tlie 
future Ihose who wouL* nunbtiize teaching have 
contended tliat no preparation is needed, that the 
student will follow a natural Hnc e( dev%iop;nent 
and move into the future m the iiunnal course of 
events. We should be content, as Carl Roger* has put 
it. to trust 

... the insatiable curiosity which dnves the 
adolescent boy to absorb everything he can 
see or hear or read about gasoLne tncines m 
order to improve the efficiency and speed of 
his **hot rod '* I am talking about the student 
who says. "I am discovenng. drawmK in from 
the outside, ind tnakmg that which is drawn 
m a real part of me." t am talking anout my 
learning in which the experience of the ieatnet 
progtc^c» along ihc line^ 'No. no, that's nut 
what 1 wan:**, **W«u* This is closer to whiit 
Vm wterested m, what I n^ed " **Ah. here it 
is! Now Tin grasping and wcinprehending uhit 
1 need and what I want to know!*** 

Rogei* ts fecomntending a loul LvmiTuimeni lu (he 
present moment, ^r At jesl lu an m«meuta(e future. 

Forma) Education as Preparation for the Futu:'t 

But a has always been ilie task c* f.trmal 
education to set behaviui whk^ would | ^ve 
useful or enjoyable btcr m the A.udcnt's life. 
Punitive methods had at least the merit of pr^^viding 
current reasons for Seaming ih.r'gv tlut would be 
rewarding In the future We object to the punitWe 
reasons, but we should not forget their function in 
making the future important 

It is net enough to give the student advice - to 
explain that he will have a future, and that to enjoy 
himself and be mort successful in it, he must 
tcquife certain skills and knowleJge now. Mere 
advice is ineffective because it Is net suoportcd by 
current rewards The positive coniequences that 
generate a useful behavioral repertjtie need not be 
any more explicitly relevant to the future (lian were 
the punitive consequences of the past. The student 
needs current leasot^s. positive or neptr c.but only 
ihe cducitiocu] policy miker who supplies them 



need take the future mtu account. It follows that 
nuny instructional arrangements seem **contttved,** 
but there is nothing wrong with that. It is the 
teacher*! function to contnve conditions under 
which students learn. Their relevance to a future 
usefulness need not be obvious. 

It IS a difficult assignment, fhc conditions tlic 
teacher arranges must be powerful enougti to 
compete with ihosc under whkh the student tends 
to behave in distracting ways. In what has come to 
be called ""contingency management m tlie class* 
room,'* tokens arc someiimes used as rewards or 
reinforcers. Tliey become reinforcing when they are 
exchanged for reinforcers that are already effective. 
Hiere is no "natural** relation between what is 
learned and what is received. The token is simply a 
remforcer that can be made clearly contingen; upon 
behavior. To straigliten out a wholly disrupted 
classroom, something as ubvious as z token economy 
rnay be needed, but less conspicuous contutgen* 
cies-as in a credit-point system, perhaps, or 
possibly in the long run merely expressions of 
approval on the part of teacher or peer - may take 
over 

'llie teacher can often make tlie chantie from 
punishment to positive reinforcement in a sur* 
prisingly simple way - by responding i j the stu» 
dent's success rather than his failures. Teachei^ have 
too often supposed that their role is to point out 
what students are doing w;ong, but pointing to 
what they are doing right will often make an 
enormous difference in the atmosphere of a class 
room and in the efficiency of instruction. Pro- 
giammed materials are helpful m bringing about 
these changes, because they increase the frequency 
with which tlie student enjoys ilie satisfaction of 
being right, and Uiey supply a valuable intrinsic 
rewaid m piuvidmg a cicai indKaiion uf prugiess. A 
good program makes a step in the direction of 
competence almost as conspicuous as a token. 

Programmed Instruction is perhaps most success 
ful in attacking punitive methods by allowing the 
student to move at his own pace. Tlie slow student 
is released from the punishment which inevitably 
follows when he is forced to muve on to matenal 
foi which he is not ready, and the fast student 
escapes the boredom of being forced lu go tuu slow. 
These principles have recently been extended to 
cullege education, with dramatic results, m the 
Keller system of personilixed Instruction 

Th« ntspomMlity of S«ttinfi Educational Poiiey 

There is little doubt that a student can be given 
nonpunltive reasons for acquiiuig behavioi that will 
bee jme useful oi otherwise reinforcing at some iaier 
date. He can be prepared fut the future. But what ts 
that future? Who is tu say whai the siudent should 
learn? Those who have sponsored the free and 
happy student have argued (hat is the student 
himself who should say. His currer.^ mteresU should 
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be (he source of an effective educational policy. 
Certainly they will reflect his idiosyncrasies, and 
that IS good, but how much can he know about the 
world in which he will eventually pljy a pjrt"^ Tlie 
tlniig\ he u ''naturally** Curious about are of curicni 
and often temporary interest, tlow niai)> tliingt 
must he possess besides his "hot lod" to provide the 
insatiable ruriosity relevant to, say. a voursc In 
physics'* 

It must be admitted that the tcj(.hci is not 
always in a better pi#si!ioi. A^uix jnd jgam cduc.i- 
ti«»n has gone uul uf Jaic j» tcjclui > hj\c ^.oiumued 
to teas,!) subjects which vscie nu Kmger relevant at 
any time in ihe student's Iilc Tejthcis often teach 
simply v.hM iliey Vuov, (M,ivh <»l w»ut i& Ijuglit in 
private s*.huols is determined by v^hat the available 
teachers ^an teach.) Teacher* icnd lo teach what 
they can leach easily. Their current interests, like 
those of students. nu> luit be a tehable guide. 

Nevertheless, in fecMgni^lng ihe nihtakes (hat 
have been made n\ the pj^t m ipecily ing what 
students are in Icam. v^c Ju iH^t abM^Ivc ouisclvcs 
from the ie>ponMbilit> of seumg educational 
polk> We iliould ia>. v^e >liMuld be wi//mj? to say. 
what we believe students wjIS need lu knuw. lakmg 
the individual student tutu Mv*,uurit wlicievci pu^si. 
bl<, but KilKciwisc niakmg oui be t picdictiun with 
respcvt to >tudents m gencuL Value judgincnis ui 
this wit aic nut as hard U* nuikc as is iiflen argued, 
Suppw<c unJciUke u» i.icpaie (he »iodeni lo 
produce hh Jure k { the guuJshc will voumui^ and 
the services he will use. to get un well with lus 
fellows, and to enjoy his life. In doing io are >vc 
imposing our values on someone else^ No. we arc 
merely choosmg a set of speciHcations wluch.so far 
as wc can tell, will at some time m the futuic piove 
valuable to the student and his culture. Who is any 
more likely to be rig}it? 

Tlie natural, logical outcome of the sirtiggle for 
personal freedom in education is that the teacher 
should improve hts control of the student rather 
than abandon it. The free school is no school at alL 



Its philosophy signa]i2es the abd nation of the 
teacher. The te.icher who understands his assign* 
ment and is familur with the behavioral processes 
needed to fulfill it can have indents who not only 
feel free and happy while they are being taught but 
who will continue to Icel fiec and happy when then 
formal education comes to an end. Hie) will Uo su 
because they will be succes%lul in (hen work (having 
acquired useful productive repertoires), because 
they wUI get on well with their fellows (having 
learned tu understand themselves and others), be* 
cause the> will enjoy what they do (having acijuired 
the necessary knowledge and skills), and because 
they will from time to time make an occasional 
creative couinbution toward an even nioic elfcctive 
and enjoyable way of life. Possibly the most 
important consequence is thai the teacher will then 
feel free and hsppy too. 

Wc must choose today between Cassandran and 
Utopian prognostications. Are we lo work to avoid 
disaster or to achieve a better world? Again, it is a 
question uf puiilsliment or reward. Must wc act 
because we arc frightened, or are there positive 
reasons for vhaiigmg our cultural piacttces? TliC 
issue goes fai beyond cducalum. but it is one with 
respcst to whivh edus.aiion ha* much to offer. To 
escape from or avoid disasier, people are likely to 
turn to the punitive measures of a police state. To 
work for a better world, they niay turn instead to 
Ihe positive methods of education. Wlien it finds its 
most effective methods, education will be almost 
uniquely relevant to the task of setting up and 
maintaining a better way of life. 



1. C*rt K. Roffcri, Freedom to Lc*fn (Cotumbttt. O.: 
Merrill, 1969). 

2 PSt NewtlaUf, OcMbcf. 1972 (publuhcJ by D«par|. 
mciii of l'sycholu()r. Ccofc<ruwn Univrruly, J. O. SiKf mm, 
cd.). 
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The technology of teaching 
Bv B. P. Skinkkr 



Rekehknces 

More than dOycare ago, in his Talks to tcachtrji ou j>.'»«/c^i/?»/j///, Wiiii.iin Juiric.s ( iSi/i;) 
»aid. 'You make a great, a very great mistake, if }ou tlnnk timt i*.\V Jiulug.v, Uing 
the Bcienco of the mind's laws, h i$umcthing fium uhich ^oii van iKilucc ili.finitc 
programs and schemes and incthiKls of Instructiun for ii2tni<.diutt .^vlioulrouin u^c. 
Psychology 13 a science, and teaching is an art, and ^cicnci^ never gciiciatc arts 
directly out of themselves. An int-ernicdiary iiiv<.ntive n)ind must make the 
application, by using its originality.' In the ^ears which folio \>cd, educational 
p{>yehology and the cx£K!fimcatal pb^ehology of learning Jid little to prove him 
wrong. As late aa 1902, an American critic, Jac4uea Barzun {1962), a;>.^ert<:d that 
Ja.<ics's book .itill coiitAlntJ 'nearly all that anyone need know of educational 
method*. 

Speaking for the p»ycholog> of his time James v\a.i probably li^iht, but Bar/.un 
^a8 clearly wrong. A bpceial branch of pb>cholog>, the bo called c.xpei inn ntal 
analysis of behaviour, has produced if not an art at Ictu>t a Ucluiology of tea<.hing 
from ^hich one can indcHxl 'deduce pro^iainb an J .nihtnie;> and mtthoJs of in 
structiun*. The public is aware of thi& technology through two of it& piodiutb, 
teaching machines and prvtgrammed Iiibtructlon. Their ri.se ha.^ been meteoric. 
Within a oingle decade hundreds of Instructional piogianinic:> have been publibhed, 
many different kindi^ uf teaching maehlnes have been offered for .^ilc, and si/cicties 
fur ]>rugrammed instruction have been founded Ina doz.en count 1 k:i. Unfoitunatel} , 
much of the technology has lost contact with its basic science. 

Tea Jung maehineuare v^Idely nn^underbtuod. It i.s ofU.n j>u|ipor«cd that thc;^ are 
dmpl^ devil es which nieehaniz,e functionn once hcfvcd bj^ huuian Icavhers. 1 e.'^ting 
is an example. The teacher niuat diueover what the student has learned and can do 
so with the help of machines, the scoring of multiple Jiolce te:>ta b^ machine J6 now 
common. Nearly 40 years ago Sidney Prcbbcy (1926) pointed out that a student 
learned something wlicn told whether his anower^ arc right or wroiig and that a 
3ci/<' ficonng machine could therefore teach. Piei>i>e> a^sunicd that the t»tiidcnt had 
Ntudied a subject before coming to the testing niachiito, but nonu modern vcrbions 
al»o present the material on which the Htudent is Vj be test<xl. They thus imitate, 
and could presumably replace, the teacher. But huhllng a Ntudent ri sponsible for 
a.s.signod material is not teaching, even though it I.s a huge jiart of modern school 

PROCEEDINGS OF THE ROYAL SOCIETY, 1965. Vol. 162. pp. 427-443. 
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ftild uiiivirMt^ ^11.14 til c. It ift .slinjil> a wa^ of inducing the student to Icarn uitliout 
lit ing taught. 

S«/nic hUMa!h*d ttiuhi , machined hcrv© another contipicuoua function of the 
t< aih< r tht V arc di .signed prinwuil} to attract and hold attention. The television 
Minn ii i^niiMil for its \iy pnotic ]k>vn( rs. A rnachino haa rcientlj been advertised 
whiih holds the Mu(h nt'tt head Intutcn earphones and his faio a few inches from 
a l.rightly lit text. It la intcnd(^ that ho uill road a few lines, then listen to his 
Miurdcd \oiie a.s he uads thcin over again all in tho name of 'concentration.* 
Mathinrs aNo ha\c the iiurgy und |iaticiice needed for simple exeruse or drilL 
M*iii> language lahoratorlcs take the student over the same material again and 
i^ain. as only a dulicat^-d pri\ ate tutor could do, on .some theory of 'autoraatinity/ 
These are all functions which should never have been served by teachers in the 
first place, and incchRiiizing them is small gain. 

The prograniniing of instruction has also been widely misunderstood. The first 
prograinnu s euu rging from an cx|Krimeutal analysis of behaviour were copivKl only 
in I cit.iin miih ifi< ial as|K( ts. Kduiatiuu.il theorists could assimilate the principles 
they appeared to e\implif\ to (arlier philo.sopliics. Programmed instruction, for 
e.xainplts Ims been called Sucratic. The archetypal pattern is the famous seeiio in 
the Mitto in which Socratts takes tho slave boy tlirough Pythagoras's theotxjm on 
(h)iibling the scpiare. It is one of tho great fiand.^ in the history of education. 
Socrates asks the boy a huig scries of leading questions and, although the boy makes 
no re^iionse which has not been (artfully prepared, insists that ho has told him 
not lung. In any case the boy has h arned nothing, he could not ha^re gone thmiigh 
the proof by himself aftn wards, and Sui rates .says as much lat<:r in tho dialogue. 
Kven if the boy had < (uili ibut<?d something to the proof by way of a rao<lcst original 
discovery, it would still be wrong to argue that his beliaviour in doing so under 
SNn ratcs's careful (luidaiu c iCM^nbled Pythagoras s original unguidedaehicvciucnt* 
Other supposed pihuiple.^ of prt»graiiimiiig ha\o been found in tho writings of 
CMinenius hi the M-\cnt(( nth ( cntury for example, that the student should not be 
a^^ked to take a ^tcp he i annot take and in the Aork of tho Amoriean psychologist, 
K L. 'lluu'iiflike. w ho more than di) y vms ago pointed to the value of making sure 
that the ^tu(hnt umhrMiiod one page of a text before moving on to tho next. ^ 
i:tKid prt)gramiii( ibn h ad the student htep by stc]*, each step is within his rango, 
and hp u^ualh under-tand.s it bcfoic moving on, but programming is mueU moi^ 
than this What it i«. und how it is rclat<fd to teaching machines, can be made clear 
<»rily h^\ rciurning u» thi t xpeilnK utal analysis of behaviour which gave rise to tha 
mov(*nient. 

\u impnrtaiit \n<nr^^ in humaii hihaviuur is attributed, none too accurately, to 
'lew.ird and punishment * Thurmlike de.scribed it in his Uw of Kffcct. It is now 
coiiiinonly referred to as 'opriaiit coiiditi ^ling'^not to be confused %vith tho 
eondif ioncd rdlevcs of Pavlov. The e.K.s( ntials may be seen in a typical experimeiiUl 
airungemi^nt Figure 1. plate .00. *.hows a hungry rat in an oxperimeiital space 
which eontaiiis a food dispcn.^er. A horizontal bar at tho end of a lever projeeta 
fioin («ie wall I)epres.sion of the lover oiKJiates a switch. When the switch is 
i.MiiHTted with the food (lis|KMiMT, any behaviour on tho part of the rat which 
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depresseb the lever is, aa we say, * rein forced with fuud/Tluui])|»aiat uhmiiijjIv iiiakt n 
the appearance of food contingent upon the ut-iuiuiue of nn aibitiary hit of 
behaviour. Under bUv.h circumstances the pruhabilit^ tliat a n.^p^iiM) to the Uwt 
will occur again is increased (Skinner 2938). 

The baaic c<»iitingency between an act and it*^ cun.sLijiknu lias hviu .^tuditMl 
over a fairly wide range of species. Pigtons ha\t bit n nitifoitui f^r [n iking ut 
transilhinnuated disks (figure 2,j)late 51)^ numke^s fui opciatiii^ t^tg^U .-iw itches 
which were lirht designed for that muie advant.od man, and ,so on. 

Reinforccrb which have been .stuilitd iniKulc uaUtr, .sexual iiHitiut^thi it}i[tuitunit\ 
to act aggressively, and with human subjects' approval of oik V fi How iiu n autl 
the universal generalized reinforcer, money. 

The relation between a rc^pon^ and its lonst (jut nud niav In >iinpiu, auti the 
change in probability of the respcabC is notsurpri.ning. It iita^y tut u fon uppuii tliut 
r^bcarch of this tiort ib simply proving the obviouh. A i ritu I win n n aUy tliat 
King Solomon must have known all about optiant iitnilitioning l.iiau.si In u.hkI 
rewards and punibhnient. In the bame sense his anJit^ro inuht havi kiitnvn all ubtMit 
Hooke's Law beoaubu they u:>ed bows and arrows. What ih t4 1 hntJo^itally n.sf.ful 
in o|)erant conditioning is our intrua^ing knowledge of tin i xtiaoidiiiai ily hiibtL 
and complex properties of bchavioiu: which may be tiand to .subtle and lomph x 
features of the lontingcnucs of reinforcement which jiicvail in thi ( nviionmcrtt. 

\Vc may arrange matters, for CAample, bo that the lat ^\ il! rc coivit food only wlnm 
it depresses the lever with a given foree. VV'e<ikcr re.H])onM'H Uu.n diHapptar, and 
exeeptionally forceful rtsponftcs begin to oeeur and i.an be .M,h:etetl thiough liirthcr 
differential reinforcement. Rcinforccnicnt may al.so be made i.ontingi nt upon tli< 
presence of Htimuli, deprtbsion of the lever oper<ites tin foiwl dib]w n^i , fui « x*fcinplc, 
only when a tone of a given pitch Is Hounding. As a n suit the rat m Uiuch nnui 
likely to respond when a tone of that pitch is «ounding. Ikhpi^iiM.^ may also be 
reinforced only intermittently. Some common bcbidulcb of iemf>it uiont an the 
bubject of probability theory. Gambling devices often provide for the rtinlonc 
nient of varying numbers of resj>onscs in an un[iiedictab!e oequcnec, Coni]mrable 
bcheJuIes are programmed In the laboratory by intcrjio^Ing counU.is !>ctwccn the 
o|>erandum and the reinforcing device. The extenaive htcrature on bchcduhs of 
reniforcement (.se*e, for example, Ferhter &. Skinner 1957) alhO lovtrs Intel inittcnt 
reinforcement arranged by clocks and speedometers. 

A more complex exj^erimental sj^ace contain^ two opcramla -two levors to be 
prcbbed, for example, or two disks to be ^lecked. fii)rac of the rcbulting einitingi neirs 
are thebubjeet of decision-making theory. Rebi>on«c.imay aLobcfhainedtrjf/^ t!i**r, 
bO that resjxmding in one way produces the opportunity to reMjKjnd iti another. 
A btill more complex experimental space contains two organisms with their re- 
epective operanda and with interlocking scheelulcs of rc Infon i mi nt. Came throry 
is concerned with contingencies of this sort. The study of operant brhaviour, how 
ever, goes beyond an analysis of j>ossible eontingcneicb to the behaviour generated. 

The application of operant conditioning to education is birai^lc and direct. 
Tcachmgia the arrangement of contingencies of reinforcement undi r which btudrntK 
Icam. They learn without teaching in their natural cnviromrntH, but Ua^h^ rs 
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ai range .s|iecia] luiitiiigciicloa v\huh cxjKxIiU; learning, hastening the appearance of 
biliAMuur whuh wuulJ utlicrwiso be acquired slowly or making sure of the ap- 
|K'arance of behaviour which might otherwise never occur. 

A ttdihiiig machine Ib Miiiply any device which arrange* contingencies of re 
iiifuiiinicnt. There an m nian> different kinds of machines as there are different 
ktiidii uf cui»tiii»^< ntieb. In thi»M.n.se the ajiparatuscs developed for the experimental 
analyMs uf hchauour were thu first t<.aehing machines. They remain much more 
ioniphx and subtle than the de\i. currently available in education a state of 
affairs to bo ixgrcttcd b^ arounc wliu is cuncerneKi with making education as 
effcitive a4» iK).s.Mble. Both the baMC analysis and its technological applications 
11 qture in^ti uniK nta) aid. Kenly tx^n^i Inicntcrb manipulated stimuli and reinforeers 
and rceordud rt.N|K>MoCJ> b^ hand, but current research without the help of ext<:nsivd 
apparatus i.s unthinkable. The tcacLer needs bimilar instrumental support, fur it is 
inijio^Mble tu ai range man;y of the contingencies of reinforcement wlJvh exj^edite 
Ktiining uithuut it. Adiiiuati; ap[>uratus has nut eliminated the researcher, and 
icacluhg niaihmes ^ III not i hiiilnate the teacher. But both t<.acher and researclier 
nnist have such equipineiit if they are to work effectively. 

Prijgjammed in.^trudK»n alou n»<tile its fir^t api^arance in the laboratory in the 
foi ni uf program mod coiitin^i iicUa of icIiifitrcenRnt. The almost miraculous power 
to change InhaMuur ficijuentl^ eincrgus is perhaps the most conspicuous 

iuntributiun to date of an e\i>trInRntal analysis of behaviour. Inhere are at least 
fuur different kinds uf prugraniiuing. One is cx^ncerncKl with generating new and^ 
iomplex patterns or 'ti^pugrai^hlcs* uf bchaviuur. It is in the nature of 0£>erant 
ionditkinuig that a rt<vpunsc cain^ut be relnfurceKl until it has occurred. For 
txperiniental i>ui]>OMft a re»-*pon.-se is cho.'>cn which presents no problem (a rat is 
hkel^ tu prts8 a >(.nbiti\e lever vsithiri a short time), but we could easiljy specify 
rirtpi^n.M's Mhiih never on ui ui this way. Can tliey then never be reinforced? 

Thi t/rogianuuing i>fa i.tit ti>pogiaph> of respunne is sometimes demonstrated 
iii thi ild>>rouin in tlit fi>IK)NNing A Imngry pigeon is placed in an enclosed 

^|kuc wUhv it Is vj>iL!v tu the i!a>i>. A fuud dUjienser can be operated with a 
li.uidnw iU h hi Id h> tht di nioiistratur. The pigeun has learned tu eat frum the food 
di'»jH.n^tr ^utliout bi ill*: dirtuibeil hy its ujicratlun, but it has nut been conditioned 
Ml Aiis other . Tiiv <la>.-> \:> asked tu specify a response which is not part of thq 
iUiient lejKitiMK of tin pigeon. Suppo>e, for example, it is decided that the 
|»i^coL 15 to patt a ft^urt eight. The dtmonstiatur cannot simply wait for tliis 
u^poiiM tooiiui and tian riinfoiie it. I n^^tead he reinforces au> current res j)onse 
whiih niav loiitiihutt to t!u taiul pattern pij.>>Ibl} simply turning the head or 
taking a -^ti in, .-^av . a v luv i »v iliu <.tion. The u inforced rcftpunse will quickly be 
iip<.atid (oiii lan a<tiiall\ >i.i Kaining take place Uiidci these clrtum.'>tances), and 
uinfoKuatiit i;^tIRn ^MtliLild iintil a iiiore marked movement in the hdme direction 
i^ made. E^entiiallv onlv a ^oinphte turn is leinforced, Similar responses in a 
V oiuiti T<]u\ kw iM dii t ^ tii'ii are t lie n .strengthened, the clockw ise mov ement saffci Ing 
paitial t.\tlnitum.' When a iomphte tuunt^irdockv^ I.'sc movement ha.^ thus been 
shaped \ the iltu kuiH tnni N ii instated, and eventually tlu pigeon makes both 
tuui^ ni *u<.v I -^ii'ii and i> uinfiiKid. The v\lioIe jtattern is then quickly icpeated. 
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Q.E,D.The pruceasof 'hhaping'arcd|»uiidtMjf tlii.«>iui*i]ilc.\it^ bhuiiM take nu more 
than five or U^n miriutcs. The deiiiuhbtrator'a utAy ^.untdct with the pigtuii is hy 
way of the haiulsu itch, wliich iH^rniits Itim tu ilittiiniiic the exact iiiuintnt of 
operation of the fuud dispenser, selecting re^i^uiibcij to be rtiitfuued lit im- 
provises a ]>rogniiuine of toiitinguitties, at each .stage uf which a tcdpiui.^e Is 
reinforced which makes it puf>.>iblc to move on to a more demanding .stage. Hie 
contiagefKies grail uall> appioaih tuo>->c uhiih gciKfat< tlte fknal .Npcilfti d u.spiiUbe. 




FlobRE 3. CtLTVo tthouing tlu iiuiiiWr of liotirb fn-r da\ liunng ulmh ^Ia?*.si »> vmti- 
worn, plotted tumulftti\tl\ , llio final .sIoim> i.s aUnit (uiImj honns jht daN, 

This method of oha]>ing a topography of rcspt^n^i haa been Uotd hy VWilf, Mees 
& Riidey (1964) U) solve a difTicult behaviour problem. A huy \\a> burn blind with 
lataracts. Before he v\as uf an age at which an opiiation wab ffa.>ible, he had 
begun to dif>play hevere tcnn>er tantnnn^i and aftci thi opciation he remained 
unmanageable. It wab imposr>ible to get him to weai tlic glab.^cb w itliout which he 
Would soon beiomc permanently blind. His Umtiuim:} included .set iou^ .self dc.st rue 
tive behaviour, and he wa6 admitted to a hospital with a diagnoMS of 'child 
.sehi/.ophrenla.* Two princi]jle.s of opitant eomlitioning weie applied. The temper 
tantrum.s were i.\tmgui>hed hy niaking »sure that they were never followed by 
leinfoK ing luii.^cipienced. A progrannne of eoiitingi luit.s of reinfoi 1 1 mi iit wa.-> then 
de.sjgned to .Hha{>e the de.sired behaviour of wealing gla»ae.s. It wa.s neei.s.>ary to 
allow the child to go hungry bo that food eould be u.sed a.s an effective reinforeer. 
Empty glaixs<'8 fic^me.** were ]>!aced about the loom and any re^pon-se whieli made 
contact with them wa.s reinfoiecd with food. Rtinfoicemcnt was then made 
contingent On pickmg u^> the fiameij, earryhig thtm about, and .so un, in a pro 
grammed sequrnee. Sonw difhculty was eneouiitcied in .sliaj>Ing the rti>|ionse of 
putting the frames on the face in the proper position. When thi.s \\ah tvtntually 
aeluevcd, the prestription lenses were put in the frames. Wolf .7 al publish a 
I umulative curve (figure 3) *4howing the numbei of hours pir da> the gla^M -> wtre 
worn. The final blo]>e repre>cnts eb.sentially all the ihlKr.s wakin»i houix 
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0|Kraiit t4i}ti*iquis wti* fifftt aj/j»]ied to p.s^diotic Bubjettb in the pioneering 
Work of Lliiiislty (i960). Ainu and others have jirogrammed contingent Ics of 
riiiif«iri< iniiit to ^o]vc ccit*tiii management probleraa in inbtitiitions for the p8v- 
vliwlic {Ayllon A A/.nn 1963). The Uthniques arc not designed to eure jwi^i hoses 
but t«»g( n^riitc tioiiblc fut behaviour. In one cxj>eriincnt a whole ward wa.^) plat cd 
on an tionuitiii lm.-ir>. V.ii'n ntd utre rtinforuid with tokens wlien tlicy beliaved in 
rtavs uhiih inadi Utr '^iniplir ntanagLintnt^ and in turn jiaid for .services rcitivcd, 
^ouih intalb nr ion.>uItatiwn» with p»y thiatrlbts. Such an e(onomie eybtcm, like 
an\ MoiKimli .s\>tim In the world at lar^^c, reprcbcnts a special set of terminal 
iuntifi^ii4cit.^ whiih in neitlar .system guarantee appropriate behaviour. The 
i'>ntin^( iu ie> niu:>t be Hift<ic tfiVctive by appropriate programmers, 

A I Olid kiinl of [>ri)^i<ininiln^ if> u^e■•d to alter temporal or intensive jiro|KTties 
of bi ha\ jiiur. B\ ibfTi ii nti<ill\ leinforiing only the more vigorous instances in 
whiih a pi^it^n \n.^^^f^ .1 ili-k .md by advamiitg the minimum requirement very 
''luw'h , a pinion i .m be imiuiiii to j/cek 60 energetically that the base of its beak 
bcioiuis iiiflamed. If oik wire to bigin with this terminal contingency, the be- 
hawour uould never litveloj). llierc is nothing new about the nevcssary program- 
ming. .\n athletii i</aih n^ay tralri a high jumj/cr simply by moving the bar higher 
b^ ."inall iiiirenu hts, laih netting j/ermitting some successful jumps to occur. But 
many ifit< n>iu an J tenipoial iontlngeneles buth as those seen in the arts, crafts, 
and music are verj subtle and must be carefully analysed if they are to be 
projKM'ly programmed. 

.\iiotlur kinii i*f |»roj:ianifning is concerned with bringing behaviour under the 
iuritrul of stimuli. \\\ louKi dit<'jmine a rat's sensitivity to tones of different 
pit* lu ^ b\ rcliifuu in^ ii -tjAiiis^ ma^ic wlii-n oik. tone is mounding and extinguishing 
all ri poiiM iiiiiile w hi nut her tones are bounding. We may wish to avoid extii^'tion, 
huwi vcr , the wigtinl^in i.N tii «ii quire^ the discrimination without making any 'errors.* 
An cffeitlvc pruicihire hiu> bien analy.sed by Terrace (1963). Sup{>ose we are to 
condition a plgi uii to pe k a reil ili^k but not a green. If we simply reinfoice it for 
pCiking the nd disk, it will almost certainly peck the green as well and these 
iiror^i* nuist be extinguished. Terrace begins with disks which arc as different as 
po^Mble. Oih is illuminated by a red light, but the other is dark. Although re- 
inft>/iid for pi iking tlu red ilisk, the pigeon is not likely to peek the dark disk, at 
Jia^f dun'ii^ a j i rii/d i>f a few .-ici/iids. When the ilisk again beexMncs red, a response 
Ij> imniidlatel^ nuule. It is po^.slble to extend the length of time the disk remains 
ilark. Kvtntually tlu pigeon peiks the red disk instantly, but docs not peck the 
dark «li-^k no matt* r hovv K*iig It remains dark. The im{>ortant point is that it has 
never peeked the dark disk at any time. 

A fiirit ytLKti is tht n aiKKel t<; the dark di.sk. Over a period of time the green 
Ii5;!it hi ii^Mie> brighter and e Vi ntuallv i.^a.sbrightas the red. The pigeon :..)w responds 
instantly to the r*.d ili^k but not to the green mid has fievcr rcspimdcd totkegrcen. 

A M ioiul itnd nii^ri diflU iilt ilisi 1 Imlnation can then be taught without errors bj 
tran.^fi iring « i*ntrol from the uil aiul gicrn disks. Let us say that the pigeon is to 
rts;H.ti'l to a wlnli \iiti«.ii bar pri*jiit>ed on a black elisk but not to a horizontal. 
Thes i»attirn^ are flrbt . upi 1 iiiipo.-id upon red and green backgrounds, and the 



pigeon is mnforccd when it responds to ivd >ertiial but nut tu grt»en Iu»ri?,untai. 
The intensity of the colour is then slowly nxliiced. EMutualU tlie pit^eun lebpunds 
to the black and whit^ vertical bar, doea not ie6iK)nd to the Matk and white 
horizonU! bar, and has never done so. The result could iHihnp> hv aihieNi d uiuri* 
rapidly by iHTinitting errors to occur and cxtiiit^ui..hiii^ tlu-in, but utlur L-.sui^ nia\ 
nml to be taken into ac^^ount. \Vlien extiuttiun i.s u><'d. the pitziuu >liu\\> pi»\\erful 
emotional ^csJX)n^^t•s to the wrong stimulus, wlu-n the Tinate ti'ihuii|ue i> n^ed it 
reinarns quite iudifTercut. It is, so to apiak /not afiaid uf niaknig a iui>take'. The 
diflrrence is relevant to education, where the rtu.\ict\ geniratedb\ iuiivut nu'th(id> 
coubtitutcs a serious problem. Tht ic arc thu.>e whu wuuki dcfuid a it itain aumunt 
ofanxiety asagood thing, but we nia^ .-.till cnv)' the uii.i>iunall\ hap|i\ uuin 
nwlil^ rcbjx)nda w hen the occasion i3ap]*ru|.ri »te but i>uthi rwi>e Uitli < uiotumalU 
and intellectually disengaged. The impuitaut i^ointi.-, that the tiinuiMl iuutni^cn- 
cie3 controlling the l)eha\ iour of both anxiiiU8 and nunan^luu^ ^tildint^ au* the 
.sanie, the difference is to be traced to the prugianune bv wa\ uf w Uh h the ti rniuial 
iKshavrour has been reaeliod. . ... 

The discriminative capacities of lower urgani.Mu.s have been iu\ e.^tijrated witli 
nu tho<Is whiih require \cry skilful progranuning. Bluugh (i9:>6), U»t c.\anipK\ has 
develoix^d a technique in wliich a pigeon nuuitalns *v £>|Jot of light .it an i:itenMt\ 
at whicli it lan jiust be .stvn. By using a range of uionoihroniatie lights he ha^ 
shown that thespcitral .stnaitivit> of the pigeon is \ ei^ elo.se to thatof man. ScNcral 
otlier teehniques arc a\ailable whieh make it jH».Miblc to u^e lower urgani>mH as 
sensitive psyehoph^siial ob&ervcr.s. Thu> aie a\*ulable. howcvrr. only to tho.se 
who understand the principles of i>rogramining. 

Some current work by Murray Sidnian pun idm a diamati*. e.Nample of jiro^iani- 
ming a subtle discrimination ui a miiroiejdialie idiot. At tlu ^tait of tin e\pen- 
ment Sidman's subject (figure 4, plate 51) wa.s 40^ear.s old. He wa.s >aid to have 
a mental age of about 18 months. He was paitialK toilet tiaiuiii and iln.vMd 
himself with help. To judge from the brain of his mM i, now a\uilahlc for post- 
mortem stiuly, his brain is probably about one thiid the nuimal .Mze. Sidman 
investigated !ns ability to diseiimiuate ciicular foinis piojetUil on tiau>huent 
\ertieal panels. Small pieecs of eJioeolatc were nt>cd a.s leinfomi.s. .\t fii.^t any 
prio.sure .igain.st a .Mugle laige \eitieal panel (figure r*A) opi latid thi dc\ ui w luih 
ilioppi d a bit of ihoeolatc into a cup within reach. Though showing ul.iti\i 1\ poor 
motor eu orilination^ the subjev t escntuall^ exeiuted the uquiicd^ r*ither ijduatc 
1 espouse. The panel was then subdivivded into a three by thiee Mt- of .smaller 
paiitls (to be seen in figure 4, plate 51, and repre^cnted .'nJiematuall^ lu fi^uu r/H). 
the central |>anel not being used in what follows. The Mibject wa.s fii.^t lead'oued 
when lie presstnl an> of the eight remaining panels. A .single paml w.i.-i thin lit 
at lanilom, a cireic being piojeitcd on it (figure jC). The ^nhjiit liainid to pie.s^n 
the liglited panel. Flat eMipses were theji piojtited on the othei j*anils at a low 
ilhnuination (figure 5D). In sub:iei|uent .settlug^^ the t llipi^i.-*, now biightl> illunit- 
nat<Kl, progressively approach edeirelcd (figure r>^ to 6*). Kaihi»lagi wasmaiutalned 
until the subject had formed the necessary ilicsciimiiiation, all loiteet icsptHoM'.s 
being icinfoiceil with ihoeolate. Eventually the e>ubjeet eould .^uiii.-^.sfully .nleet 
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a unic fnuii an array approximately like that shown in figure AH. Ubing 
oiiiular Hliaping t^ thiiitpicR Sitliimn and his associates have conditioned the nutjcct 
to pitk up and use a |HnciI apjiropriatcly, tracing letterft faintly projected on a 
sheet of pa|H»r. 
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(untiri^t i»t on. (^!) ft usj/oiifK mux tug hugo pftncl, (B) a rcapon»e rnuving any one of 
nine .sn»alK i puia !?> tlic * xu ptuyfi of th« ct ntro piinel), (C) a ruaponBO moving only 
x\w ont |><ifK 1 un whuli a * iuV i?> |>rujccUHl, (/)/ befuro exwpt Uiat flat eUipsjcs ftppcar 
r.untl> un t}n ullaf |uuuls, (K^FtO) ft fiAfjuuKc^ to tho pftnel bcftnng ft circlo» appiuring 
111 ftuiiiom I'u-tiiion niiivin^ ())t)AMH tbo ^'jburtcr twis of winch is piogre88i\ol> Icngtlitning; 
.* n«|n.i»M to jmnd bwtiin^ rt citi-le uinong eltipbO» clobcly ftpproxhnating cirvlee. 

Tht iiittlli 1 tual avtoniplibhnunts of thib microt cphaliu idiot in the forty-first 
^\ iAi uf Lib life have txt iriltd all thobc of bib first 40 years. TJjey were po&hible only 
bddusc be Udis li\eii a ftw bour.s of c«uh week of that year in a well programmed 
cnviruiaitiht. N*# \iry biight futuic bitkons (he hat> already lived longer than 
nio,st ptopK of bib kinii), and it ib inipo>>ibK to bay vvliat lie might have achieved 
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if he Itad been oubjett to a .MiinKir pru^iaiiiiuc fiuin birtli^ but be ba^ luiitributed 
to our knuN^lcdgi) hy (JLiiiuiiNtr<itiiig tbc power of a iiiLtbuil uf iii.stiia tiua wbich 
could htarcel^ be t<^tcd un a ])roiiuhiiig ca«c. (Tlie briglit futuii.> belong to tkt*. 
nurmal aiul cxi^ptiuiial cb'Mrcn who uill be fuituii«it< iiiuo^h to live in tn\Irun' 
im ntd wliuh bavc bciii diMgiicd to in«i.\iini/x thtir dt\i)upiii* nt, and of wbuse 
}>ot<MitiHl Uihievoini iits wo have now scarcely any c(tn(t])t!on.) 

A fuiirth kind of j^rugiatnining ha^ to tiu with Mt<iin(<uning behaviour nndur 
infrLiiuuiit rcinfuui intnt. A pigeun will tuntlniic to n..*>iiuhd even tliuugh unl^ unc 
rcb|)oase in ever^ hiiudivd^ .s<i^, is rt info reed , but it will not do no unless the 
coutingciities haxc bixn j*rogi<iinined. A fii.sh ]}igeon i.*> uu niori likely to^ptek a 
di.sk a hiindre<l times than to pace a figure light. The bdtaviour i.^ built up by 
reinforcing every rea]M>nse, tlun every other re.N]»onse, thm evirv Hfth ii.spon.sts, 
and BO on, waiting at ea^h stage until the bt liavioiir i.s aa.^oitabl^v .stable. Under 
careful prugrannning pigeons ha\e continued to n.Nj^ond when only tvei^ ten- 
thousandth re.spoiu^e has been riinforeed^ and th].*> i(tt<iiulv not the limit. An 
observer Riight«a^ tliat the pig(^o!l ie *grc«itiy nittre.stid in hia work*, ' i »du.*>triou& *, 
'reniarkably tolerant to fiut>tratioii*, 'fiee fioin di.s«our<igenient\ 'durnated to 
his t4isk\ and .mo on. Tlii^be expri.s.^iona aie eoininonl^ apj>lii d to ftttulcnt.H who have 
had the benefit uf similar programming, aeeidcntal or arranged. 

The effective m hexluling of reiikforc^^inent it> an iHijiortant element lit eduiational 
dchign. Suppose we wish to t-eaeh a btudent to read 'good books* books which, 
almost by definition, do not ninforce the rtader bintcnce b^ sentence or even 
{laragraph by ]>aragra]>h but uii\y when po.s.'>ibly hundred.^ of j^agtb have picj^ared 
htm for a eonviming or moving d(!itoucmcnt. The .studi nt mubt be c.\]m.Md to a 
programme of matcrialb which budd up a tiiideniy to riad in the ab.sencc of 
remforccnient. Such ]>rogrannneh are ^nldum « on.*>tru« tvd di libciat<I^v and .Mcldurn 
ansc by a^cidint, and it is therefore not surpiising that few ^^tudcuts even in good 
universities learn to read books of this sort and continue to do .so for the icst of 
their lives. In their pnde^ schools are likely to at range jubt the wrong conditions, 
they are likely to maintain so called ^standartls' under which books arc forced 
upon students before they have had adequate preparation. 

Other obje*.tive.'> in ciliuation need similar piogramiiiing. The dcdiiatcd bclcnti.st 
who woiIu> for ^ears in sjiite of rc]Kat<:d faih»res is t*ftcn luokid upon tin a happy 
amdent, but he nia^ will be the ]>roduet of a hapj^y if accidmtal histiiry of 
reinforcement. A programme in which exciting results were firt>t common but 
beeame le^s and Ichs frequent could generate the lapacity to lontinue in the 
absence of reinforcement for long j>tTioil8 of time. Suih pfogiaiuna.t hhould aiisc 
naturally as scientists turn to more and more difficult aica». Pcihajis not many 
efTectivc prograniiiic*s arc to be ex]>ei.ted for this reason, and thc^ are onl> iarel> 
designc*d by teachers of bclenoe. This may explain why theie are t^u few dedicated 
hcieiitisttf. MaintAining a high level of activity is one of the more impf^rtant 
achievements of programming. Rei>eatedly, in its long history, echication has 
rcMiftcd to avcrsive control to koep its students at work. A ]>ro]ici uridcrstainling 
of the flchedulirig of rcinforunieiit may lead at long last to a bitt<r .solution of 
this problem. 
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I^t tm look at tliihc j»iiiai|»Kb of iirugrainining at work in one or t^o traditional 
iiluwj.tiuiial A.H.Mgiiiiuntfl. Inatnution in handwriting will mx-ve aa one example. 
To that a child is to ham 'how to write' tells lis very little. The so-called mgiia 
of 'fallowing huw to write * juovide a more useful wet of boh&vioural 8i>ccification8. 
Tlu LhiJd ib to form htlerh uud words which arc legible and graceful according to 
ta,st€ He is to do this fii.st in topping a model, then in writhig to dictation (or 
sel*' dii tation Oh he 5iK.lln mit words he would otherwise ej;>eak), and eventually 
in nriting as a m parate iiouvocal form of verbal behaviour. A common method m 
to \sk the child to cop> Ictti rs or w ords and to appiove or otherw iue reinforce his 
a| jW\imation;« to good iop>. Moic and more exact copies are demanded &s the 
hand injproves in a crude .sort of programming. The method is ineffective largely 
hf ause the rein force a *cnts are too long deferred. The parent or teacher comments 
upon or corrects the child's work long after it has been performed. 

A possible solution is to teach the child to diseriminatcj between good and bad 
f rm before he starts to write. Acieptahle behaviour .should tlien generate ira- 
ir f diat<*, automatic self rcinfonenuMit. This is .seldom done. Another |K)i>sibility is 
t^ make rnnforccmcnt imnuiliately contingent ui>on successful res^nses. One 
iM'thod now boiiig tested is tu treat paper eheinically so that the i>en the child uses 
wWtes in dark blue when a le&pon.se is correct and >ellow vhen it is incorrect. The 
dfirk Mue lino i^ made automatitally reinforcing through generous commendation. 
Under such contingeiu ies the proper '^.xecution of a letter can be programmed ; at 
fir-^t the child makes a \uy small contrlbutiun in completing a letter, but through 
progressive stages he appioaches the |»oint at which he compoMJs the letter as a 
whole, the chemical le.sponse of the paper differentially reinforcing good form 
tliroughout The model U) be copied is then made progressively less ira{x>rtant by 
scimrating it in both time and space from the child s work. Eventually words are 
w ritten to dirtaticm, htU»r hy letUir, In 8i>elliiig dietat<;d words, and in describing 
pictures The same kind of iliffucntial rcinfoneintnt can be used to teach good 
foim. proper ^jwk ing. and so on. The ihild is eventually forming lettors skilfully 
under continuous automatic rcinfuru ment. The method is direeUKl as much 
toward mr)ti\atinn as toward good foiin. Kven quite jyoung children remain busily 
at work for h)ng periods of time witiunit coeriion or threat, showing few signs of 
fatigue, nervousneas. or other forms of eseaiHJ. 

\s a seronrl example we may ionsidcr the acquisition of a simple form of verbal 
behaviour A behavioural spcuTication is here likely to be especially strongly 
lecjvted It is mm h mou in line with traditional educational policy to say that thd 
student is to "know fa. ts, uiuh istand piineiples, be able to put ideas into words, 
espiev^; ine.mings. or <onmiUnii.ite infuiination.' In Verbal behaviour (Skhinct 
1957) 1 tried to ?how how the bchaxiour exhibited in such activities could bf» 
formulated without rcfauue to iduis, nu anings, or information, and many of the 
principles f urn ntly us( d in programming .crbal knowledge have been drawn from, 
that analysis. TIk Ik Id i.s t uo large to he adeqiiatel^' co\ ered here, but tw 0 example* 
may suggest the direction of the approach. 

What happens when a .>tudcnt memorizes a poem? Let us t>ay that he begins by 
rendii':; the p(*rm from a text. His beha\ ioiir is at that time under the control of 
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the text, and it is to be acv,uunted fur b^* examining tlie ]liucl^>^ thiuugh uhich he 
has karned to read. When he eventually b|)eak8 the jiui m in tht ab^ n^e of a text, 
the hame form of verbal bebaviuur lia^j cuine under the lontrul of utlter .stiniuli. 
Ho may begin to recite wlitn a.->ked tu du so lie is tlim nndcr cunlrol uf an c xtirnal 
\erbal sitiinuluB but, as ho continues to rei kc, hi^ behaviour luuics under the 
Control uf stimuli he himself i» generating (nut nete.Nbarily in a audi Uui J bv ^vuid 
chai.iing of re5>|ron.-%es). In the pruiebs of 'memuri/ang* the |juini, euntrul |>.l^.>c^ 
from one kind of stiniulus to another. 




c'fuUieeiH 
FiouaE 6 

A i.la.s5ruum di niuiifttfiitiun uf tiic tran.sfir uf euntrul fium text to ^df gencrat'Cd 
btimuli illuntniU'b tht prunss. A bhort pucni ih |iiujLit<d on a Sinen ur written 
un a ehalkbuard. A few nnm » t.s>«iry k tt<ii4 .lu untittud. The clas-s re^wlb the puem 
in churus. A ^etund bhde in tiien |iiujcit<d in ^\hiih uthii ktt<i.s an uiixsing (or 
letters ereustnl from the clialkbuard). The il.i.ss luuld nut have nad the jiutm 
currently if tins furm had bem pfc*entcd fiiht, but bviauM uf itb reimt hi.stoi v It h 
able to do 80. (Sunit members unduubtedly receive hcl]) fruni uthcr.^ in the pruvcsb 
uf cliural rea<ling.) In a third netting still other li ttuh an uinitti-d, and aft<;r a 
bciies of five or six settings the text has iunijiktcly di>ap|Hari-il. The ila^s is 
nf\rrthclestt able to *read' tlic pucni, Cuntrul has j)ai>.scd mainly to self gcncr.it-ed 
stimuli. 

As another ix.iniple, luuhider what a .student leains when he lunsults an illu 
htrated dntiunary. .\ft<r luuking at a labelled iiiiture, a.s in figure C, we sa} that 
he knov\s huuKthing lie did not knuw befure. Tlu.s is anuthcr uf tho.sc vague 
expresMiuns 'aIiu h have dune su nuiih liaiin tu edui<itiun. The '>igns ur >>in|»toms 
uf such knowledge* are of two sorta. Shuwn the pkturc in figure without the 
text the student can say 'laduceus* (we say that he nuw kii jwb what the object 
pietured in the figure is called) or, shown the wunl caductu^, he ian now dcsiribe 
or recunstruet the iiicturo (we say that he now knuws what the word caducctis 
means). But what haa aetiially happened? 

The bajiic process is similar to that of transfi rung disi limiiiativt lontrol hi the 
Terrace ex^Kinment. To begm with, the student lan nspond tu the i)kture in 
various ways, ho ean describe it without naming it, he i an find a similar pi< ture in 
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an Arra^, In um draw a fair lopy, ^^i^l ^ ^n- can also eixjak tlie name by 
riAJiiigtlu ]*rtittiJ \^ufil. Wltcn lit flr&t looks at the picture and readd the Hurd^ hit 
viibal u j;iifnanl^ under the euntrol of the text, but it must eventually 

he «i'iitruIK d hy the \>u ture. Art in ti.iUnferriug the control exerted Sj red and green 
to vifti^al and hori/.wntal hne8, \\c can change the control enTitli ntly by making the 
text gradtiallj^ Kv> iinjfoitaiit, covering part of lt» rcmov ing horue of tht letti^rs, or 
fo^gutgit Mitha tiun.nlu^uit mask. As the picture aeiiuircs control the student can 
Npiak the nauii vvith h.^?iiind Kj^s help fiom the text. Eventually^ \sheii the picture 
iXert.H enough lontrol, he *ktio\V6 the name of the pictured objeet.' The iiorinal 
otudf nt lan learn thi fiAuie of one object so quickly that the ' v anishlng ' t<;chnlque 
nt«i^ liot be ncideil, but it ib a highly eflective procedure in learning the names oft* 
largi ntmibi r of objeelB.Thi good student learns hou to makeprogre^^^ive reductloTiB 
in cITK^tiv^ ni.v) i>f a tt.xt b^ hlniMjf. he may glance, at the t^ext out of the corner 
of his e)e, uniover it bit b^ bit, aiid ^o on. In this way he iinproviecs his own 
prugranime in niaklng the text It.^i> and less important /is the picture acquires 
control of the verbal rrsponsc. 

In tcaeiiUig the .>tuduit the nuuning of the word caductM' we could slowly 
obieure the pii lure, a>king the btudent to rej>j[K>iid to the name by completing a 
dr<iv\ing or dcietiption or bv finding a matching picture in an array. Eventually 
in answer to thi ipK.>tion What U a caducttisl he dcbcribes the object, makes a crude 
^kctih, or jKiint'^ to the piituri: of a eaduceus. The skilful btiident uses t<;ehniqueft 
of this sort In studying unprogrammed material. 

'Knouing vshat a iaduieu» is* or 'knowing the meaning of the word eaduceus* 
I.^ prubabl^ molt than it.>ponding in thi.sc v\a^8 to ]*icture or text. In other words, 
thifi are other *.^ign.s of knowledge." That Is one leaijon wh^ the concept of know* 
h dgi >K) inadiquatc. But othir n lev ant bihaviour niu.st be taught, if at all, in 
subNtnntinlly the same way. 

TluM ex.inipli.> do ^wint ju.^tiit to the many hundreds of effective programmea 
now available oi to titt tvihnit|uid witi^h inan^ of them use 8o effectivtly. but they 
niu:)t .-Mifliit iu> a ha.^Ift foi di.>cu».>tng a few ^ciicral Issues. An effective technology 
of t<aihing, derived liot from philosophical piiiiciples but from a realistic analytfis 
of human bihaviour, hii.> inaeh te> lontributi;, but as its nature has come to be 
clearly seen, strong opposition has arisen. 

A ionnuun ohjictiun i.> that luu.st of the early work resjK)nsible for the basic 
furmulatii^ji of hi hav iour wa.> ilone on ho tailed lower animals. It lia^ bevn arguoH 
t!uit thi pri>vLduri.> .in. then fore <ippiopriat^' oidy to animals and that to use Iheiu 
ill t diuatiun i.^ to tuat tLi .^tuileitt like an animal. So far as I know, no one arguef^ 
that hi X auM- thing i.> ti ue of a pigi on, it i« therefore true of a man. There are 
* litainuur dif1uiiive.> in the topographies of the behaviours of man and pigeon and 
in tlic kiiuLs of I nv iiiiunu ntal ivmts which are relevant to that behaviour— 
diffifitKc.^ which, if tinatuUiV and ph^^iolog^ were adequate to the ta.k, we could 
piobabl^ iompari with difTtrtnio in the mediating substrata but the basic 
jiiiMi.^^^t.-^ in btlm\lo4ir, a.> in ncuial tissue, show helpfid similarities. Relatively 
^iinpli uiguiii^niA havL n»au^v advantages in early stages of research, but they 
iuipuH no huiit on that iiMareh. Complex piuie>>e»8 aie met and dealt with as the 
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analysis procccdfl. E.\i)criiiicnt.s on iii^coiis ina^ not thiow nuuh light un the 
•nature* of man, but they arc txtia.>rih'narily hili»ful in enabling ub tu analyse 
man's environment more effectively, Whai is luinniun to pigcun and man is a 
world in which certain contin^i^cncies of iciufiMLcincnt |ire\ail. The bchcdiile of 
reinforcement wliich niake» a pigeon a imthukglial gambler is tu be found at race 
track and roulette tablfe, where it has a comparable effect. 

Another objection is to the n.sc of umtri\ed cuitingcucicb of reinfoui uient. In 
daily life one docs no* wear glab,SL3 in urder get t\;ud ur |>oint to ^.ucle.^ ni order to 
receive chocolate. Such reinfon cri* are not ^laturally luntingent un the beha\iuur 
and there may seem to be .sumethlng i*^nthctic, .SiUuJuUb, ur even fiaudulent about 
thera. The attack on contrived tuntingcneies uf iiinfute<.inent may be traced to 
Rousseau and his amazing book. Hjnilc, Rous.>eau \\,ait<.d tu a\uid tlu» punitive 
systems of his day. Convinced as he was that ei\ili/.aviun euiiupts, he \\a*> also 
afraid of all social reinforcers. His plan was to uiakc tlu ^tu^k■llt di pi iuU nt upon 
thtju/it rather than iHHjple. John Dewey restated the principle by i uipluiM/.jng loal 
life experiences in the schoolroum. In American educatiun it ib lumniunly^ argued 
that a child must be taught nuthing until he kau leap natural uenefitb fium knuw nig 
it. He is not to learn to write until he tan take .satij^factiun iri writing hib name m 
his books, or notes to his friends. Pruducing a puipic rather than a yelluw Ime is 
irrelevant to handwriting. Unfurtunately, the teacher whu ^unfuieb hinusclf to 
natural rcinfurcers is often imfTcctive, partiiularly becau.^e unly certam .subjecta 
can be tAught through thtir n.st, aitd he eventually falls back upon bunie furm of 
puni.shinent. But a\t isivc iuntrul the niu.-it .shameful uf irrele\aneieb. it ib unly 
in school that one juirses a Latin .sentence to avoid the cane. 

The objection to contrived ninfumrs arihcb frum a nii.^undi r.^tanding uf the 
nature of teaching. The teacher cx|K.dites learning by aiiangnig .>peual vuntin- 
gc^MCS of r^einfurcement, which ma> not rcbcmblo the vuiitingmueb under uhieli 
the behaviour is eventually u.seful. Parents teach a baby tu talk hy reinfurcing it^ 
first cfTurts with approval and affection, but thcbc art nut natural lunMijucnics of 
speech. Tlie baby learns to say mama, dada, ^pvun, ur cup niunUia befure he ever 
tails to his father ur niuther ur identificij them tu a pa^-^jing .stranger ur abkb fur a 
si>oun or iup ur rtpurts thtir pUhcnee to .suuieunc whu lannot eec them. The 
cuntrlved rcinfor^t uicnt i>hapc.H the tupugraphy uf veibal behaviuur lung before 
that behaviuur can piuduce it.-* nuimal vun.se4uencei» in a veibal cummiuiity. In 
the hiime way a child rcinfuricd for the prui>er furniatiun uf Icttei.s by a cheuiical 
reaction is prepared tu write h/ng befurc the i«!ituial tunbe^ueneeb uf effective 
viriting take over. It was nec^.-oary to use a 'bpuriuub' leinfurctr to get the boy 
to wear glasses, but unce the behaviuw had been .shaj>cd and niaintaiued fur a 
j>eriod of time, the natural reinfurcers which fullu>% frura inipreved vi^iun cuuld 
take over. The real isf,ue is whct!it r the teacher pre part » the btudent Tor tin natuial 
rcinfurcers which are tu repluie the ^.untrived reinfuicers u^ed in teaching. The 
lieliaviuur w hich Is eXj>eilitet! ui the teaching prucesb wuuld be u.^elcbs it it ucie not 
tu be effective in the wurld at large in the absence uf inntriictiunal luntingencic-b. 

.\nuthcr objection to effective prugramrned indtnictiun ib that it dues nut teach 
certain iiuportant aitivlties. When ioi|iiircd to Kam uni/ii^^raiMuid ni«^t<rial foi an 
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iiii)Kii«liiig c.xAiiniiatiuii tin ^tu^lillt Icanm huw to tttudy, how to clear up puzzling 
iijrtltvr.s. huw t<i woik uiiiK-r pu7./.K inent, and bo on. TliC**o may be as imjxirtaiit aa 
tlir Miliject matter it.Mlf. Tl»c baiiic aiguintiit lould have bten raided v>ll\\ rcHpeU 
to a iiio«Krii i'AjH riiiiintal ciiial^hin uf Kariiing when contra*>t^ with early studies 
uf that |iruii.ss. Aliiiu«tall tarl} iiivcsjti^alors of learning conHtnictcd what wc ;iow 
tviiitinal vtiiitini^int u^uf itlnfurLtmcnt to which an orgaiu»ni waa inuntdiatcly 
>ubjii tc'd. TliiiH, a rnt w&ti put into a i])a/.C| a cat was put into a pu/zle box,| and so 
un. TliL uigaiiiMu |K>.v>ifiM-d littio if an^ btliaviuur appropriate to auch & 'prubK m*, 
but aoiue ri'.>j<uuaL3 wktv nuifwrvcd, and u\tr a jicricKl of time an accojitable 
tiiUiinal |#iifuMuanLC iiu^ht b«. riai ln-d. The procedure was uiik*d 'trial and error.* 
A pio^iainiuc of luiitin^i lu u .s of ii uifoiii nicnt would have brought the organism 
to thi >auic tirunnal pi i fui nian^ iiuuli iiior<. rapitlly and efficiently and without 
trial tiiki] trror, hut in iKuu^ .->o it votiM have been .said to deprive the organi^^m of 
the opportunity tu Karn how to try, how to e.xploro jniioed, how to .solve 
problems. 

The cduiatoi who <tr>.^ign.s inatLiial to be .^tuJitd for an impinding test prct>cnta 
thi .^tudt ut With an op|K)rttinity to karn to e.xamliie the niat<frial in a spe^^ial way 
wluMi faolttati.'i rei alh U> Witrk indu.striously at soinuthiitg which is not currently 
riinft»rwng, .md ho on. It m true that a programme debigned sIiLply to impart 
kiufW ledge of a .Mibjiit niatt<r tloi .s not do any of this. It dots not bceaui^; it is not 
tIi^iglR'il to do .so. Prograunniji^ undi rtakt.s to reach one goal at a time. Efficient 
\\«t\.n of .4udj^ ihg and thinking an .nc pa i ate goals. A 1 1 ude parallel is offered by the 
1 umiit ar^uiut nt In favour of tlu. lane or related avtr^ivc practices on the ground 
that they biiild diara^t^r, they tiach a boy to t^tkc puni.ihnient and to accept 
It ^pull^Ibility ft^r hi.s londuct. The«e are uorthwhile goals, but they should not 
lao — arily be taiight at the -^anic time as, .sa>, Latin grammar or mathematics. 
Hiui s( .141 u^^< sted «i n k \ant foin] uf piogranuniug through which a child could 
Ik taut^ht to .submit to r.Ntve .Ntiintih without alarm or jianic. He ])ointed out 
that a L.dn dioppi d luUt a ii^K! bath will probably be frightencnl and cry, but that 
if ttut b^ ^ui.«4 w ith Wittir at hody tintpeiaturi anil lool.s it one degree per day, the 
bahy Will (vtntiially not hi di^tuihed by told water. The progranime must be 
laiifully fi^lluwid. (In hi.s i nthu.>i«CNUi for the new Mieiice, Rou^^eau exclaimed 
a tliiiniona ter !'} Simtlai pio^ranniies tan ttaeh a tolerance for painfui 
.^tiuiuli, but i ailing a hu> foi idlini.v^^ forgetftiliie.ss, or bad b]>ellirig Is an unlikely 
t \autplt . It only oiwc^iunally boiklN wJuit the eighteenth eentury called 'bottom* 
a.s It unly oita^ionally iliminate.s idlene.ss, forgi tfuhte.ss, or bad bpelling. 

It inipott<tJit to tiath tafifid ob.^ei \ ation, i xpluratiori, ami inquiry, but they 
«iM iiut wMIt.iu^ht by -iiLiuit tiug a udi nt to Ukitei ial w hit h he uuist observ e and 
i \ploii ifkctivily oi .-^ufTi r tin i oit.stipu ikc.s. Better mcthod.s are available. There 
an tww w«iy> to tiaih a man to look btfore leaping, he may be bcverely pum.shed 
wlan hi !iap.^ without loukin^ i*r lu may be ]io.sitively reinforced {pu.s.sibly *i>j*iiri- 
ou-ly ') fiif Iwokiu^ hi fori h aping. He may k arn t<i look in both lases, but when 
sint(*Iy I'iUii hid for hapin^ without looking ht nni.st iIi.sLO\er for him.self the art 
of i an fu! \>hH M.ttion, «ind hi i> not liktly to pnjfit fiom the c.\ pi lieiu e of others. 
\Vh» n he i-* niuforied for looking, a .suitable programme will tran.Nmit earlier 



ERIC 



51 



ilhscuverieit in tlie art t*f ul>bCi \ ation. (ImKli ntall^ , tlic autilu\ i.iual dt\iteMuen- 
tiuntni tarlicr which iiiiilcrUko to attruct att<i»tiun Jo nut ttach larcfiil ub^v-lva- 
tion. On the cuntrary, the^ arc much mure hkel^ to licprlve thi ^tiuicut of tlic 
o[i[>ortunit^ to learn ^uch dkills than effective pru^iantiiting or«,ubji«.t niaitrrs*) 
Ix^arnmg huv^ to study is anuthv.r example. When a t-cat her ^iiii.|il^ U..^U> otuiientd 
on a.'^signcd iiiat<:iial, few ever Itain to ^iudy wdl, and lu.xuj iu\ct learn at all. 
One nia^ rijui fur the inuiiicntar^ t (Let anil furgct uha- une hai> read alinust 
Iiniticd lately , iin< ubviuiuly r<adH in a Mity diffcient \\a) fur rit<ntiun. As we 
ha\ eaten, lu&uy uf thepraitivi.^uf theguud stuiiunt riM nd.le thu^eufthe program- 
mer. 'Yhc atiidcnt lan in aw^n.^c programme material im he guea, rehiaiMng what lie 
lia^ learned, glaming at a text unl> iUj mided, and .so on. Tht^c piaitiie.-i lan be 
fie|>aratel> prugranimed as an iniportant part of the c*tudent*.-> ^dutation and tan 
h(» inuih more efTeetivel^ taught than b^v punl.-*hliig thi .studmtfor uaiiitig without 
renionibcring. 

It wuuld bo pha^ant to be able to .>.v> that puiii.'>hing thi ^tudiitt fur not thinking 
is also not the onl^\ wa^ to teaeh th!nkti<i;. Some rehNaut be)ia\iuur.> ha\c hrcMi 
an^iJ^.scd and ean tlureforc bo explicitly piu^iannned. Algurithnm. nKtliuii» of 
pr^ibhm ^ol^^ng aic examples. Simply Kading the .student through a solution in 
the traditional way i.s unc kind of progtamming. Rctpiiiing him to >olvc a .series 
of probKnm of graded diffunlty is another. More iffeitive progrannnes can 
icrtamly be prepartKl. Urtfoitunatcly, they would only emphaftize the lather 
nirihaniial nature uf algurithmie piohlem ^olving. Real tlnnlung ^eems to bo 
.something elM-. It i.s .sometimes .said to be a matter of Mieuiistics.* Hut rele\ant 
piactiees can be fornndat<;d ii3 t'Cihniques of Milvtng the proLiem of .solving 
pioblenis. Once a hcuri^tii de\iu; or piaetiie i.s formulated and progr«innned, it 
iannut be dibtingui.ihe<i in any inipurt^mt v\a} fiom alguuthmie prohkm solving. 
The wili-of-tho-wisp of creative thinking Htill lead.s us on. 

Fluman behaviour oft*,n a^.^uims rami form.s, M;me of wlilvh aie valuable. The 
t^'aihing of truly creative Uhaviuur is, nevcrthcKss, a lontradii tion in Urms. 
Original discovery is tieldom if e\er ^uaraiUced ni thi < la.^.->iiM;ni. In rol}a*.s little 
book, How to solve It (Polya, 1945), a few boys in a ila^s eviatually airi\c at the 
furmula for the diagonal of a patallelopiped. It i.s po/oible that the tcaihcrdid not 
tcil tkern the foinmla, but it i.s unlikely that the lourf^e they followed under his 
guidaniC ri.H'mbh'd that of the original diACoMicr. Kffort:! to teach creati\iyy have 
."^atrifked the t<aihing of .->iihje^ t ntattcr. Th( teatJiur .steer.s a deliiate cuukhc 
hi twiH n two gii at A arh tin tlu one hand thiit lu niay not tCai h ami on the other 
that he may tell the htudent .nouu thing. Until we know more abuut iicative 
thinking, we may need to confine our.selves to making ^urc that the £>ti.dent is in 
full ]KM.He8.sion of the contributions of earlier thinkers, that he ha.s bciii abundantly 
reiiifouei! for I artful observation and im^uiry, that lu ha.s the intiii.^t and tniiu>try 
generated by a fortunate history of Kucces.sc8. 

It h.i.*^ beH.Mi said that an edniation J.s what ^-^urNivcs when a man ha.s fot gotten 
all he h.is been taught. Cefl.wiily few ntudcnbi tould pa.->.s tin ir fin.d examinatiuna 
e> en a year or two after leaving sJiool or the uiii\efhity. What h<us bci n ieained of 
[>einianent \4ilue mubt therefore not be the faet.s ami pjimijile^s lovcred by 



ERIC 



52 



< xaitui>€i(aiiiH l»ut iiTUiii titlicT kindtj of behaviour often a8tril>od to ttpecial 
aKilitirb. Frtr from m flitting tlitbC kinds of behaviour, cartful programming 
nvidlH the lu'vd kftth them as exphtit ediuational objfctivefl. Fur example, 
t^^o prugrniiimib }>ripaiul with the help of the Committee on Programmed 
Ttistrihtioii at Harvard a progiamme in if^btallograph^ Lun8tnict<*d hy Bruce 
ChahitcrB and Janies G, Holland and a programme in neuroanatomy b^ Murray 
and HIvhard Sidman huth t< veal the iniportanic of 8|H:cial bkllls in three-dnnen- 
si^'iial thinking. A.s nua.suud b^ available te&ts, thubCHkiUH vary enormoiiHly c\en 
anuing ^titnti>t4 who pK.>iiniabl^ njakc bpetial use of them. Tliey can be taught 
with Mjuiratc pro^iammc* or ay part of cr^btalJogiaphy or neuroanatomy when 
Hj[>ecirKaIl^\ rcwogni/.ed nh iilc\ant bkilla. It is posbible that eduiation wiU cven- 
tiial!^\ ^.onitntratc on thuse furnis of behaviour uhieh 'survive »\hen all one ha« 
le aned has been forgotten/ 

The ar^umtnt that tfr(iti\e tiathing i.s ininiiial to thinking, whether creative 
or not, raises a final jK»int. We fear cinxtivc teathing, an we fear all effective 
imans of ihanglng human bthavigur. r>\\cr not unly iorruntu, ift frightens; 
and abbolute power frighteub ab.solutely. We take another -a.d very long— 
look at educational i^Aky when we loneeive of teaching which really works. 
It has bwn said that tea^huig nidtliines and prugranuncd iubtruetion will mean 
riginuntation (it is sonn times addi d that regimentation is the goal of thobe who 
pro|HiK* bUih nulhodb), but in prijicii>lc nothing eould be more regimented than 
odiuation ab it now btandb. Sthool and bUitv authuiitlcb draw up syllabuses speci- 
fying what ^tiuh nt^ art tuKarn>earby>car.Universit!i-binbistu|K)n*n;4Uirement6* 
w hit h arc jircbUmabl} to in niet hy all btudents apply ing for admisbion. lOxamina- 
tion^i are 'staiidard.' Ctrtifiiates, diplomas, and honours testify to the completion 
of spoifiod work. Wc do uut worry about all this beoausc we know that student* 
never learn vvl.at they are itt^ulred to kiirn, but bome other bafeguard must be 
found when education is efTeetive. 

It (ould Will be that an tfTtttiw teJniulugy of tt aehing will be unwi.sely used. 
It eould dtMroy initiative and iuati\ity, it iould jtiake men all alike (and noi 
ne(e-varily in In ing iijU.dly ixulknt). it <uM .'jppicbs the beneficial effect of 
aicidents uinm the <k k^pnunt of the individual and upon the evolution of a 
nilture. On the other hanii, it iould nia.\imi/,e the genetic endowment of each 
student, it eould make him a.s bkilful, iompetent, and infurim^i as jio.ssible, it 
eould build the great<bt diversity of interests, it eould lead him to make the 
|:reat<.a pi»-ilile ttintril.i»f ion to the .survival and development .of his culture. 
Whit h of th« se future > lit s hi ft;re us w ill notbt determined by the mere availability 
of tfTcetive in>tnKtion. The u.se to whith a teihnolugy of teaching is to be put wiU 
<h pcnd upim oth(r matters. We tannot avoid the decisions which now face us by 
putting a top to th( .Miudifi*. btudy of human behaviour or by refusing to make 
use of the Icihiiology whith inevitably flows from such a science. 

The expcununtal anaK,>L^ of behaviour is a \igorou.*- voung seieiiec which wiU 
inevitably find prat tit al applivatitm.N. Important extensiuiib have already been 
ma le in suth fields as p.sy cht»plutriiiaiolug> and psyiliot*'icrapy. Its Usaring on 
eo»nomii s. govirniiunt, law, apd i un religion are beginning to attract attention. 
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It is thus concerned with guvcriimLiit in the broadest pu.^biblc Mnse. In the 
government of the future the techniques we a.sbuciate \vith education are inos>t 
likely to prevail. That is why it is so important that tliis >oung science has btgun 
by taking its most effective technological step in the develupnicnt of a tcchnulug^ 
of teaching. 

Preparation of this lecture has been i>uppoitv.d by Grant K6 MH-21, 775-01 of 
the National Institut<i of ^^ftntal Health of the U.S. Pubhc Health Scr vice, and h\ 
the Human Ecology Fund. 
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TREATMENT OF NONREADING IN A CULTURALLY 
DEPRIVED JUVENILE DELINQUENT: AN 
APPLICATION OF REINFORCEMENT PRINCIPLES 



ARTHUR W. STAATS 



WILLIAM H. BUHERFIELD 



A 14-year old, Mexican-American delinquent boy, who had a long history of 
school failure and misbchatior and second-grade reading achievement, was 
given 40 hours of reading training which extended over a 4h month period. 
Science Research Associates reading materials were adapted for use tn con- 
junction with a token system of reinforcement. During the trainitig, S*s atten- 
tion and participation were maintained in good strength by thi^ ramforcers, 
he made many reading respon^ts and karticd and retained 430 new words, 
his readinfi achievement increased to the 4.3'grade level, he passed all his 
courses for the first time, and /iiA misbehaviors in school decreased to zero, 

Staats (1964c, Staats & Staats, 1963) has previously discussed behavior 
problems and their treatment in turns of learning principles. In duuig so it 

Staats* address. Department of Educational Psychology, University of Wis- 
consin, Madison. 

1 The present methods of reading training were formulated, and the present 
paper written, by the first author as part of a long-term project applying learning 
principles and procedures to the experimental study of language-leammg and 
reading. The methods were applied by the second author in his position as an 
olficer of the Maricopa County Juvenile Probation Department. The second author 
also collected and tabulated the data and aided in its graphic presentation. Ap- 
preciation is expressed to Chief Probation Officer John H. Walker for lending 
cooperation in the conduct of the study. In addition, Mary J. EulterSeld made 
important contributions in the preparation of the reading materials used m thu 
study, Brenda Shields typed the materials, and Janet Munir typed tlie present 
manuscript. 

CHILD DeveLOPMGNT, 1965, Vol. 36, pp« 925-942. 
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was indicated tlial problem belia\iors can arise in part (1) because behav- 
ior tlutt is necessar) for adjustment in our sucit t) is absent from the indn id- 
ual's repertoire, (2) because behaviors considered undesirable b) the society 
are present in tlie individual's repertoire, or (3) because the individual s mo- 
tivational (reinforcement) system was inappropriate in some respect. 

Although a complete account is not relevant here, several points perti- 
nent to the above conceptions will be made in introducing the present study. 
The notion that many behavior problems consist of deficits in behavior is 
important in the study of child development. Behaviorally speaking, a child is 
considered to be a problem when he does not acquire behaviors as other 
children do. It is conceivable that a deficit in behavior could arise because 
the child simply cannot acquire the behavior involved, even though the con- 
ditions of learning have been entirely adequate. 

It would be expected, however, tliat behavioral deficits would also arise 
in cases where the conditions of learning have been defective. Learning con- 
ditions can be defective in different ways. For example, the child may never 
have received training in the behavior he must later exhibit. Or the training 
may be poor, even though the "trainers," parents or teachers, and so on, 
have the best intentions. 

In addition, however, a child ma> be exposed to learning conditions that 
are appropriate for most children but, due to the particular child's past his- 
tory of learning, are not appropriate for him. It is especially in these cases 
tliat people are most liktl) to conclude erroneously that since ciher children 
learn in the same circumstances, the child's deficit must be because of 
some personal defect. For example, in cases where the training is long term, 
adequate reinforcement must be available to maintain tlie attentional and 
v,ork behaviors neccssar) fo; learning. As Staats has indicated (i964c, Staats 
& Staats, 1963, Staats, Staats, Schutz, & Wolf, 1962), the reinforcers pre- 
sent in the traditional schoolroom are inadequate for man) children. Their 
attentional behaviors are not maintained, and they do not learn. Thus, 
a deficit in an individuars behavioral repertoire may arise although he has 
been presented with the "same" training circumstances from which other 
children profit. Learning does not take place because the child's previous 
experience has not provided, in this example, the necessary reinforcer (mo- 
tivational) S)Stem to maintain good "learning" behaviors. It would seem that 
in such a circumstance the assumption tliat the child has a personal defect 
would be unwarranted and ineffective. 

However, after a few years of schc^ol attendance where the conditions of 
learning are not appropriate for the child, he will not have acquired tlie be- 
hav ioral rcpert9ires acquired by more fortunate members of the class — whose 
previo'ds experiences have established an adequate motivational S)Stem. 
Then, lack of skilled behavior is likely to be treated aversivcly. That is, 
in tlie present case, the child with a reading deficit (or other evidence of un- 
derachievement) is Hkely to be gil'cd at and teased when he is still )oung 
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and ignored, a\oiJcd, and luukcJ duwn upon when lie is older. Although 
the individuals doing this ma) nut intend to be avcrsne, sudi actions consti- 
tute the presentation of a\crsi\e stimuli. Furtliermore, this presentation of 
aversive stimuli by other "suLCessful" children, and perhaps b) a teacher, 
would be expected to result in further learning, but learning of an unde- 
sirable nature. These succtjssful children, teachers, academic materials, and 
the total school situation can in tliis way become learned negative rein- 
forcers, which may be translated (see Staats, 1964b) to say the child ac- 
quires negative attitudes toward school. 

At this point, the child is likely to begin to "escape" the school situa- 
tion in various ways (daydreaming, poor attendance, and so on) and to be- 
have aversively in turn to the schoul and its inhabitants (vandabsm, fightiiig, 
baiting teachers and students, and tlie like). Thus, a deficit in behavior, re- 
sulting from an inappropriate motivational S)stem, can lead to the fur- 
ther development of inappropriate reinforcers and inappropriate behaviors. 

The foregoing is by no means intended as a complete analysis of de- 
linquency, dropouts, and tlie like. However, it does indicate some of the 
problems of learning tliat may occur in schoul. In addition, it does suggest 
tliat an anal) sis in terms uf laboratory -established learning principles, when 
applied to problems such as in classioom learning of the above type, can 
yield new research and appHcd h)potheses. It was with this general strategy 
that the stud) of reading acquisition empIo)iiig learning principles and rein- 
forcement procedures were commenced (Staats, 1964a, Staat.s ct al, 1962, 
Staats, Finley, Minke, & Wolf, 196ia, Staats, Minke, Finle), Wolf, & Brooks, 
196'lb). The present study is a lepli^ation and an extension of these vari- 
ous findings to the development of a program fur training noiireadcrs to read. 
The prograii , v\hiLh adapts standard reading materials, is iMSed upon the 
principle of the reinforccr s)steni emplo)ed in the previous studies with 
the )ounger children, thus testing the principles of reinforcement in the con- 
text of remedial reading training, as well as the feasibilit) of using the type 
of reinforcement system vvitli a new t)pe of S. As such, the stud) has implica- 
tions for the stud) of nonreading children of pre adolescent, adolescent, and 
young adult ages. In the present case, S was also a culturall) deprived de- 
linquent child — and tlie stud) thus involves additional information and im- 
plications for tlie special problems associated with education in this popula- 
tion of children. 



METHODS 
Subject 

The S was a 1 J-vear-and 3 month-old boy of Mexican-American ances- 
trv. He v\as the fifth child in a famil) of 11 cliildien and the mother and fa- 
ther. The parental techniques for controlling their children's behavior con- 
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sistcd of physical and verbal abuse. Both parents described their own child- 
hood conditiojis as primitive. The father was taken out of school after com- 
pleting the fifth grade to help with his father s work. Each of S's four older 
brothers had been referred to the ju\enile court for misbehavior. The par- 
ents appeared to be at loss as to how to provide effective control for family 
members. 

The S had a history of various miscreant behaviors, having been referred 
to the juvenile department nine times for such things as running away, bur- 
glary, incorrigibility, and truancy. During the couree of the Study S was again 
referred on a complaint (with three other boys) of malicious mischief for 
shooting light bulbs and windows in a school building with a BB gun. He as- 
sociated with a group of boys who had been in marked difficulty with 
the law. The S smoked, and on occasion he drank excessively. 

The study commenced when S was residing with his family. However, 
after the complaint on malicious mischief S was sent to a juvenile detention 
home During his stay there he was allowed to attend school in the daytime. 
The study was finally concluded when S was committed to an industrial 
school for juvenile-delinquent boys. This occurred because S baited the at- 
tendants at the detention home and caused disturbances which, although not 
serious, were very unpleasant and disruptive. 

On the Wechslcr Bellevue Form I, given when S was 13-10, he received 
Verbal and Performance IQ s of 77 and 106, respectively, for a Full Scale 
IQ of 90 The examiner conchided that S was probably within the normal 
range for this test. On the basis of this test and HTP Projective Drawings, 
S was characterized as having a poor attention span and poorly integrated 
thought processes and as lacking intellectual ambitiousness. He was also 
described as seeking satisfaction in fantasy and as having good convenUonal 
judgment. 

The S had continually received failing grades in all subjects in school. 
He was described as having "been incorrigible since he came here in the 
second grade He has no respect for teachers, steals and lies habitually and 
uses extremely foul language." The S had been promoted throughout his 
school career simply to move him on or to "get rid of him." He was disliked 
by the teachers and administrators in grade school because of his trouble- 
some behavior and was described by the principal as mentally retarded even 
though one of the tests taken there indicated a score within the normal range. 
Another test taken there gave him an IQ of 75. During the study S was 
attending a local high school and taking classes for low-lf ..1 students. 

Reinforcer System 

In previous studies (Staats, in press, Staats ct al., 1964a; 1964b), a 
reinforcer system uas demonstrated that was capable of mamtainiiig atten- 
tion and work bcha\iois for long-term experimental studies. This .system 
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worked well with preschool children of ages 2 to 6 and with educable and 
trainable retardates of ages 8 to 11. The principle of the S)stem was based 
upon token rcinfort-ers. The tokens were presunlcd contingent upon correct 
responses and could be exchanged for items the child could keep. In the 
previous studies to^s of varioui* \alues could be obtained when a sufficient 
number of tokens had been accrued in visible containers. 

This system was adapted for use with the adolescent S of the present 
study. In tlie adaptation there were three types of token, distinguished by 
color. The tokens were of different value in terms of the items for which the 
tokens could be exchanged. A blue token was valued at Vxo of one cent. A 
while token was valued at K of a cent. A red token was worth )» of a cent. 

The child's acquisition of tokens was plotted so that visual evidence of 
the reinforcers was available. The tokens could be used to purchase a variety 
of items. These items, chosen by the subject, could range in value from pen- 
nies to whatever the subject wished to work for. Records were kept of the 
tokens earned b) S and of the manner in which the tokens were used. 



Reading Materials 

The reading material used was taken from the Science Research As- 
sociates (SRA) reading kit materials. The SRA kits consist of stories de- 
veloped for and grouped into grade le\cl.s. Each story includes a series of 
questions which can be used to assess the reader's uompruhcnsion of the 
stor). The reading training program was adapted from the SRA materials as 
follows: 

Vocabulary tcords, — A running list was made of the new words that 
appeared in the scries of stories. The list finall) included each different word 
that appeared in the stories that were presented. From this list, the new vo- 
cabular) for each story was selected, and each word was t)ped on a separate 
3x5 card. 

Oral reading materials, — Each paragraph in the SRA stories was typed 
on a 5 X 8 card. Each slor) could thus be presented to S paragraph by par 
agraph. 

Silent reading and eomprehcnsive-question materials. — Each SRA 
story, with its comprehensi\ e questions, was typed on an 8)2 X 13 sheet 
of while paper. 



Procedure 

Vocabulary prcsi ntation, — ^The procedure for each story in the series 
Cuiunienied with (he presentation of the new woids introduced m that stur). 
Tlir words were presented indi\idual]v on the cauls, and S was asked to pro- 
nounce them. A correct response to a woid-stiniulu:> card was reinforced 
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with a midvaluc token. After a correct response to a word, the card was 
dropped from the gruup of cards >et to be presented. Tlie S was instructed 
to indicate words that he did not kijow the mearting of, and this infonnation 
was provided in such cases. 

When an incorrect response to a word stimuUis occurred, or when S 
gave no response, E ga\e the correct response. The S then repeated the 
word v.hile looking at the stimulus word. However, the word card involved 
was returned to the group of cards still to be presented. A card was not 
dropped from the group until it wus read correctly without prompting. After 
an error on a word stimulus, only a low-value token was given on the next 
trial when the word was read correctly without prompting. The vocabu- 
larj presentation phase of the training was continued until each word was 
read correctly without prompting. 

Oral reading. — Upon completion of the vocabulary materials, each 
paragraph was ii lividually presented to S in the order in which tlie para- 
graph occurred in the story. When correct reading responses were made to 
e.uh in the paragraph, a high-value token was given upon completion 
of the paragraph. When a paragraph contained errors, S was corrected, and 
he repeated the word correctly while looking at the word. Tlie paragraph 
was put aside, and when the other paragraphs had been completed, the 
paragraph containing errors was again presented. The paragraph was re- 
peated until it was done correctly in its entirety — at which time a midvalue 
token was presented. When all paragraphs in a story had been completed 
correctly, the next phase of the training was begun. 

SiLnt runlin^ and corTiprthcnsiic questions. — Following the oral read- 
ing S was gi\en the sheet containing tiic story and questions. He was in- 
strutted to read the story silcntl) and to answer the questions beneath the 
story He was also instructed that it was important to read to understand the 
story so that he could answer the questions. 

Reinforcement was given on a variable interval schedule for attentive 
bcha\ior during the silent-reading pliase. That is, as long as S appropriately 
Scanned the nuitcrial he was given a low-value reinforcer an average of 
every 15 seconds. The exact time for reinforcement was determined by a 
ijj\t uf randuni numbers var)ing from 1 to 30 seconds. Whenever he did any- 
thing else than peruse the material, no reinforcement was given. The next 
interval was then timed from the moment S returned to the silent reading, 
with the stipulation that no reiaforcement be given sooner than 5 seconds 
after S returned to the reading. If the interval was less than 5 seconds, a 
token was not given until t^^e next interval had also occurred. Timing was 
done by a continuously running stopwatch. Tlie S was also given an extra 
midvalue token at the end of the silently read story on those occasions where 
he read without moving his Hps. 

Upon completion of the story, S wrote his answers to the questions 
t\ped below the story and gave his answers to E. For each correct answer, 
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S recei\ed a high \alue token. For an answer with a spelling error, S was 
reinforced with a mid value token when he had corrected the answer. For 
incorrect answers S had to reread the appropriate paragraph, correct his 
answer, and he then received a midvaliie token. ^ 

Vocabulary revicit. — Some of the vocabulary words presented to S in 
the first phase of training were words he already could read. Many others, 
however, were words that the procedure was set up to teach. The oral- 
reading phase performance indicated tlie level of Ss retention of the words 
he had learned — and also provided furtlier training trials on the words not 
already learned. A further assessment of S's retention of the words that he 
did not know in the vocabulary training was made after each 20 stories of 
the SRA materials had been read. This test of individually presented words, 
for each story, was started about 3 days after completion of the 20 stories 
and constituted fairly long-term retention. 

This test was also used as a review for S, and further training on the 
words was given. This was first done by reinforcing S with a low-value token 
for every word he read correctly. However, S s attention was not well main- 
tained by this reinforcement, and the proi-cdurc was changed to provide a 
mlJvalue token for correctly read words. When S could not read a word, or 
missed one, he was prompted and had to correctly repeat the name of the 
word while looking at the word. This word card was then put aside and 
presented later, at which time S was reinforced with a low-value token if lie 
read it correctly. If not, the procedure was repeated until a correct un- 
prompted trial occurred. 

Achievement tests. — Prior to the commencement of the training, S was 
tested to assess his reading perfoniiance, and during the period of experi- 
mental training he was givei» two additional reading-achievement tests. The 
first one given was the Developmental Reading Test. (At this time the Ss 
vision and hearin^^ were also tested and found to be normal.) Aftei 45 train- 
ing scssioiis another reading test was given S, this time the Cahfomia Read- 
ing Test, Form BB, for grades 1, 2, 3, and L-4. Twenty-five sessions later, 
just before the termination of the study, S was given the California Readmg 
Test, Form BB, for grades 4, 5, and 6. The S*s performance on the three 
reading tests constituted one of the measures of his progress. The tests were 
given at the Arizona State University Reading Center. 

Training sessions. — The training sessions would ordinarily last for 1 
hour or less, although a few sessions were as short as 30 minutes or as long 
as 2 hours. Not all of this time was spent in reading, however. A good deal 
of time was spent in arranging the materials, recording Ss performance, 
keeping count of the reinforcers, plotting the reinforcers accrued, and so on. 
The time spent actually reading was tabulated. During the 4J2-month 
experimental period, 70 training sessions weie conducted, with aij average 
of about 33 minutes spent per session for a tot*il of 40 hours of reading 
training. 
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RESULTS AND CONCLUSIONS 



During the period of training S made many reading responses. Figure 
1 shows the nuniher of single-word reading responses S made as a function 
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Fic 1 —Number of single-word reading responses as a function of the time 
in experimental reading training. 

of the hours of time spent in training. An estimate of the number of single- 
word TC.xding responses was obtained from tabuLuing each presentation of 
a woid card, the number of words in the stones, and the reading-compre- 
hensif)n questions at the cud of each story, as well as the words presented to 
S in the later single word retention test. Actually, the number of words in tlic 
stories was an estimate obtained fiom the mean number of words in two out 
of each five stories. Thus, rathei than giving the true absolute number of 
reading responses made, the figure gives an estimate. However, the most 
important asj tct of the figure is to indicate the rate of this single-word read- 
ing rr<;pcinse measure as a function of time in experimental training. As can 
be seen, as the training progressed S covered the reading material at a 
slightly more .apid rate, as is shown by the slight positive acceleration in 
the curve The importance of this result is to indicate that the cliild's be- 
havior of attending to the task and making the appropriate reading re- 
sponses did not diminish throughout the period of training. Thus, the re- 
inforcement S)steni employed was capable of maintaining the behavior for a 
long period of tiniC. During this time the attentional and cooperative be- 
haviois instig.ited rc^dltcd ii* manv, many, leaniing trials — a sine qua non 
for the acquisition of acliievement in any skill. 



Before reading each stor^ S was presented with individual cards for all 
the words inthidcd in that story which had not been presented m a previous 
story. When these words wcie presented, S would read a certain proportion 
correct!) on first presentatitm, the other words being missed on the first 
presentation. The unts inisstd were considered to be new words for S, words 
that he had nut previousi} learned. These words were separately tabulated. 
The cumulative number of these new words as a function of every 5 SRA 
stories read is shown by the top curve of Figure 2. (The data for the first 10 
stories are not presented since they were not available for all three curves.) 
As this curve indicates, 761 new words were presented to S during the 
training. 

Thus, S missed 761 words when they were first presented to him. How- 
ever, he vvas given training trials on these words, and then he then read 
them again in the oral reading of the paragraph. The number of these words 
that he missed in this oral reading phase is plotted in the bottom curve of 
Figure 2. This cui-ve then indicates ih>: i*umber of errors made on the second 
reading test of the words that had beeik prev iously Icitmed. Thus, only 176 
words out of the 761 (about 23 per cent) were missed in the oral-reading 
phase^sl lowing retention for 583 words. The results indicate that the cri- 
toiion of one torreet unprompted reading trial in the oiiginal voLabolaiy-- 
Icariiing pha^t pioduted considerable learning when the words vveic read in 
context. 

The middle curve in Figure 2 involves a measure of hnig-tenn reteiitioii 
of the words that had been learned. This nicasuie was obtained by testing 
S on the words, presented .singK, that had been learned in the preceding 20 
stories. This test vvas given 10 to 15 days after the training occurred. The 
training thus included the previous single-word pr(*sciitatiun.s of the words, 
as well as those same words read orally and silently. In addition, however, 
S had also learned a considerable number of other words by the tune of this 
test. As the middle curve shows, when testetl 10-15 da)s later, S read 430 
of the 761 words correctly, or, conversely, 331 words (about 43 per cent) 
were missed. Thus, the procedures produced retention when tlie words 
Were lattr presented out of context after a considerable intervening period. 

The results appearing in Figure 2 indicate that the child covered a con- 
siderable ainouiit of reading material, that he learned to read a number of 
new ivords when presented individually or in context, aiid that he retained 
a good proportion of what he had learned. The icsults also indicate that the 
child improved during the training in his retention. That is, his rate of get- 
liiig new words in the first -presentation phase continues at a high rate 
throughout the stud) . (This supports the results shown in Fig. 1 indicating 
that the chikPs behavior did not weaken during the training.) However, his 
"rate" of missing the tievv words on the second and third presentations de- 
creased, that is, he retained more of the words he had learned. Thus, tabu- 
lation indicated that for the first 35 stories onl\ about 33 per cent of the 
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words learned were retained 10-15 days later, whereas Ss subsequent re- 
tention increased to about 55 per cent. It should be noted that this improve 
ment occurred even though the diflTiculty of the words (as shown in F'ig. 2 
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Flc. 2. — Number of words missed on first, sccoi \ and third presentations 



for tlie 150 SRA stories. 

b) the numbers in parentheses) became progressively greater during the 
training, moving from the 1.2 grade level of difTicult) to the 2.G grade level. 

These results rec-eive support from the data presented in Figure 3. As 
already indicated, oii the first preseiitation of the vocabulary of a stor), some 
words were missed oat of the total presented — and S was then presented 
with training on these wo.ds. Figure 3 shows the number of the words 
presented and missed in ratio to the total number presented, as this ratio is 
related to the number and difficulty of the stones presented. A smaller ratio 
indicates that S missed fewer of the total vocabulary words when they were 
presented for the first time. As can be seen in Figure 3, as the child read 
more stories in his uaiiiing (even though they become more diflBcult), he 
missed fewer and fewer words that were presented to liim. It should be 
stressed that he was thus improving in the. extent to which he conectly re- 
sponded to new words on prst presentation. This Improvement appeared to 
be correlated with otlicx observations that indicated that S was also begin 
ning to learn to sound out words as a function of the training. For example, 
he remaActl wheii in the judges office that he thought a sign said "infomia- 
tion," because he cuuld read the "in" and the "for" and the "mation." In ad- 
dition, S reported nuniber of tunes that the training was helping him in 
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Fic. 3. — Ratio of words presented to those missed on first presentation for 
tlie 150 SUA stories. 

sdiool, that reading was getting easier for him in school, that he liked the 
reading training better as he went along, and so on. It would be expected 
(as will be supported b; ether r^ata) that as the reading training improved 
his reading in school, the tilings he learned in school would also improve his 
performance in the reading training. It is this effect that may also be re- 
flected in Iiis increasing ability to read the new words presented to him. 

In addition to this direct evidence of the child's progress in reading 
training, and the foregoing indirect evidence that the reading training was 
having general effects upon the child's behavior, the study was formulated 
to obtain other sources of information concerning the child's progress. One 
means of doing this was to give the child readnig-achievement tests before 
bcgir**,Ir;g the reading training as well as during the training. The results of 
these tests are showii in Figure 4. The first point on tlie curve is a measure- 
ment obtained by use of the Developmental Reading Test giving a total 
score of reading achievement showing that S was performing at the grade- 
2 level. After 45 reading- training .sessions, Ss performance on the Cahfomia 
Reading Test showed a gain to the 3.8'grade level. By the end of the train- 
ing, after 25 more training sessions, S had advanced to the 4.3-grade level 
on the California Reading Test. 

Another indication of the general effect of the reading training came 
fxum the child's performance in school, both in school achievement and de- 
portment. The period of reading training coincided with a school term. The 
boy received passing grades in all subjects. A C in ph)sical education, a D 
in general shop, a D in English, and a D in mathematics. It should be em- 
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Fic. 4,— Readmg-achfevement test scores as a funcUon of 8Ji years of school 
training and 4J4 months of experinQental training. 

phasized that these grades represent the first courses that this child had ever 
passed, and thus his finest academic performance. 

Furthermore, S began to behave better while in school. Tlie boy had al- 
ways been a behavior problem in school, and this continued into the period 
during which S received reading training. As Figure 5 shows, during the 
first month of the training S cvnmiittcd 10 misbehaviors that resuUed in the 
receipt of demerits. The behaviors were as follows, disturbance in class 
(2 times), disobedience in class (five times), loitering (2 times), and 
tardiness. In the second month he was given demerits for scufiling on the 
school grounds and also for creating a disturbance. In the third month he 
was given demerits for cutting a math class and for profantiy in class. As the 
figure shows, however, no misbehaviors occured in the fourth month or in 
the half montJi after tins until the conclusion of the school term. 

The S requested that the tokens be exchanged for items that he wanted 
in sessions 12, 17, 25, 31, 35, 43, 49, 55, and in tlie last session he was given 
tlie value of the remaining tokens in cash. Items included were a pair of 
Tjcatle" shoes, hair pomade, a phonograph record, an ice cream sundae, a 
ticket to a sch^' function, money for his brother who was going to reform 
school, and so on. Further information regarding tlie reinforcement system 
is given in Figuie 6. The vertical axis of tlie graph represents the raUo of the 
number of tokens obtained by S relative to the number of single-word read- 
ing responses which he emitted. Lesser ratios thus indicate more reading 
resj>onses per reinfurcer. This ratio was plotted as a function of the progress 
S made in tlie training program, as given by the number of SUA stories he 
had completed As the training piugrcsseJ S graduall) made an increasingly 
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Fic. 5— Number of official misbehaviors in school as a function of time In 
the experimental training, 

greater number of reading responses per reinforccr. This effect was not ao- 
compllshed by changing the rulus by wliitli tlie reiiiforcers were admin- 
istered. The effect, which was planned in the training program, resulted 
from the fact that the SRA stories became longer as the grade level was 
raised Since, for example, paragraph reading was reinforced by the para- 
graph, the longer the paragraph, the greater the number of reading re- 
sponses that had to be emitted before reinforcement was obtained. At the 
end of training, thus, S was getting about half as much reinforcement per 
response ac at the beginning of training. It should also be indicated that 
the stories were more difficult as the training progressed, so the effort in- 
volved in reading was increasing— although reinforcement fur the reading 
was decreasing. 

During the 4)i months of training, which invoKed 40 hours of reading 
training and the emission of an estimated 64,307 5ingle-word reading re- 
sponses, S received $20.31. 

DISCUSSION 

In this section the \arious aspects of the reading-training procedures 
will first he discussed. Then the implications of the results and an«il)sis will 
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be outlined both for further studies of remedial reading training as well as 
for a learning conception of certain aspects of cultural deprivation and de- 
linquency. 

The method of reading training used in the present stud) was derived 
from previous study (Staats, 1964a, m press, Staats et ah, 1962) with pre- 
school children in which vvords were first presented singly, then in sentences, 
and finally in short stories. The present study indicated that SRA materials 
can be adapted for a similar t)pe of presentation in conjunction with the 
Ij'pe of reinforcer system previously developed (Staats et al., 1964a; 
1964b). From the SRA materials it was possible to present single-word 
training trials and oral-reading training and to develop a silent-reading 
training procedure, all involving reinforcement. 

V'hen the training of reading, at least in part, is considered as operant 
discrimination learning, the learning task consists of having S emit the 
correct speech response while looking at the verbal stimulus — this process 
being followed by reinforcement. This basic procedure was elaborated in 
the present study to include two levels of reinforcement. An unprompted 
reading response on the fi.st trial was reinforced more heavil) than one that 
had been previously missed. This procedure appeared to produce learning 
that was retained very well when the child later read the words orally in a 
paragraph, with considerable retention also occurring when tlie child was 
tested on the individual words 10-15 days later. 

It ma) seem incongruous at first to attempt to reinforce silent reading, 
since this behavior is not observable. However, it shuald be remembered 
that the subject actuall) has two tvpes of behavior in the silent-reading act. 
He looks at the verbal stimuli — that is, attends — and he makes "reading" 
verbal responses to the verbal stimuli. While the reading responses cannot 
be monitored when they are covert, the attending behavior can be. Of 
course, there is a danger involved in einforcing the behavior of just looking 
at something. Perhaps the child will do nothing else. If he is heavily rein- 
forced for sitting and looking at a page, and the actual reading responses 
are effortful, he ma) not emit the reading responses. The present procedure 
was set up to eliminate this possibilit) b) using a double contingency. The 
child was reinforced for simple attention, but the reinforcement was low in 
value. The opportunity for a greater amount of .winforcement came during 
the answering of the questions. Thus, although simple attention was rein- 
forced lightly, attention and reading respon^ci were reinforced much more 
heavily. In this way it was possible to use reinforcement iv a procedure de- 
signed to maintain reading for "understanding," in addition to smiple "word- 
naming." (These results could be generalized to other types of learning.) 
Furthermore, thi^ procrdurti provided an opportunity to train the subject to 
read silently Although he had a tcndtnc) to make vocal or lip icsponses 
while readinc. it was possible to strengthen reading without these other re* 
spouses through differentiallv rcinforcmg the correct silent reading. 
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Thus, it may be concluded that the reading program increased the 
child's reading \ocabular) as shown b) the \arious measures of retention used 
in the stud), the tests of ieading athievemeiit, as well as the child's improved 
school performance and his \erbal destriptjon of improved attitude toward 
and performance in reading in school. There were also suggestions that the 
child was acquiring a "unit-reading repertoire," that is, the general ability to 
sound out words through making the correct response to single letters and 
s>llablos Thus, for example, the child made errors on fewer and fewer of the 
new words presented as the training progressed, even though the words 
were of greater difficulty. In addition, he retained a greater proportion of the 
words he learned as he went on. Further research of the present type must 
be conducted to test the possibilities for using a more phom'c system of re- 
medial reading training with the present type of subject. 

A final point should be made concerning the training procedures used 
in tlie present study. The procedures are very specific and relatively simple. 
Thus it was not necessary to have a person highly trained in education to 
administer the training. In the present case the trainer-experimenter was a 
probation officer. It might also be suggested that anyone with a high-school 
education and the abilit> to read could lia\e administered the training. This 
has implications for the practical application of the present methods^ since 
one of the questions that arises in this context concerns the economy of the 
procedures. Although the procedures as described involved a one-trainer- 
to one-student ratio, as manj remedial teaching procedures do, in the pres- 
ent case the simplicity of the procedures suggests the possibility that savings 
may be effected because the trainer need not be so highly trained. Thus, 
the procedures could be widely applied or adapted by various professionals, 
for example, social workers, pri.^on officials, remedial teachers, tutors, and so 
on hi an even more economical application, helpers of professionals could 
be used to actually administer the procedures, for example, selected de- 
linfjncnts (or prisoners) could administer the procedures to other delin- 
quents. Thus, the procedures could be utilized in various situations, such as 
^^^ttiemcnt housef, homes for juvenile delinquents, prison training programs, 
parts of adult education, and so on. AH that is needed is a suitable system of 
rcinforccrs to back up the tokens. These conclusions are supported by 
another study by A. W. Staats now being prepared for publication in which 
analogous mcthocls developed for work witli preschool children were ap- 
plied by a graduate student who was untrained in teaching; the results sug- 
gest possibilities for economic innovations in education generally. 

In the same context, it may be worthv;hile pointing out that the results 
indicated that the child advanced as many yc u.s in reading achievement, as 
measured hv the tests, during the experimental training as he liad in his 
previouf school history. A comparison of the relative costs— -in the present 
casr. about 70 hours of time of a person iiot necessarily tiamed in teaching 
and S20.ai for the reinforcers ver.vus SJi \ears of trained teachers" time> 
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albeit in a group Situation — suggests that tlie procedure introduced in the 
present study may nut be unecurjuinical, e\en without improN ements in the 
method. And, as will be further described, the chiUVs failure in school may 
in man) cases be considered as a contributor to the c'lild s delinquency — 
which also carries a high cost to society. The present results, in suggesting 
that the trairung procedures may ako effect general improvements in be- 
havior, including misbehaviors in school, thus have further implications con- 
ceiving the economy of the procedures. 

The present study , among other things, tests tlie feasibility of using the 
type of reinforcing s)stem, previously applied successfully to younger chil- 
dren, to the study of learning in older children — in this case a 14-year'Old 
juvenile delmquent. The reinforcer system worked very well with the pres- 
ent S, maintaining his attention and vvorkmg behaviors in good strength for 
a long period of time. And there was ev ery reason to expect that the study 
could have been continued for a much longer period, probably as long as it 
would have taken to train the child to read normally. 

It should be noted that although the amount of reinforcement given 
decreases dunng the training, as shovvTi in Figure 6, the reading behavior is 
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Fig. 6. — Ratio of the number of tokens received divided by the number o! 
reading rc:.ponscs made as a function of tlie number of SRA stories read- 
maintained in good strength throughout the study, as shown in Figures 1 
and 2, thus, less and less reinforcement is needed to maintain the behavioi 
even though the material increases in difficult). As alrcadv described, this 
occuaed because a progressive!) greater number of reading respon<>es was 
necessary per rcinf >rcer. This is iUhdugous to graduallv raising the ratio of 
responses to the remforcers as considered in tcnns of ratio schedules of rc- 
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inforceinent. Staats has suggested that this t)pe of gradual increase must 
occur to produce good work behaviors in liumans (Staats & Staats, 1963). 

This result in the present study is in part an answer, to the question 
whether the use of extrinsic reinfurcers in training will produce a chdd who 
is dependent upon these reinforcers. It is not possible to discuss this topic 
fully now. However, it may be said that the extrinsic reinforcement can be 
gradually decreased until, as was happening with the present child, reading 
becomes reinforcing itself, or other sources of reinforcement maintain the 
behavior. 

A word should be said concerning the relevance of reinforcement vari- 
ables in the treatment of nonleaming in culturally deprived children. Typi- 
cally, as in the present case, such children do not, as a result of their home 
experiences, acquire "reinforcer systems" appropriate for mamtaining learn- 
ing in the traditional classroom. Rosen (1956) has shown that, in the present 
temiinolug), lower-class children do not have tsxperiences that make school 
achievement and leaming itself positively reinforcmg. ThiS deficit, among 
others that affect the reuiforcer system, can be expected to lead to poor 
school learning and other behvivioral deficits. In such cases, there are in- 
creased opportiinities for other poor social attitudes and undesirable be- 
haviors to develop, as suggested in the introduction and exemphficd in the 
present case. 

The present study suggests that these conditions can be reversed 
through the application of learning pnnuplts and remforcement variables 
to the task of repairing the child's behaviuial-achievement deficit. There 
were indiLatiuns that this treatment resulted in improvement in the rein- 
forcement value of (attitudes toward) school for this child and consequently 
in the decrease in incidence of misbehaviors in school. The results thus sug- 
gest that under appropriate conditions the deficit in behavior stemming from 
the ehild s inadequate reinforcing system ma) be, least in part, repaired by 
a properly administered, effective reinforcement system, resultmg m a de- 
crease in undesirable behaviors. 

A comment should be made about the possibility of a Hawthorne ef- 
fect, that is, that the social reinforcement by the E and possible extraexperi- 
mental reinforcement contributed to the results in the present study. It 
would be expected that such reinforcers could contribute to the overall ef- 
fect — and in the present case the expenditure for the material reinforcers 
was small. In general, it can be expected that individuals wdl vary in the 
extent to which social reinforcers will be effective. For example, in pre- 
school children social reinforcement is ineffective for long-term training 
(Staats, 1964c, Staats et al., 1962), and the same would be expected for 
man) individuals with behavior problems. Oidinaril), it might be expected 
that the weaker other sources of reinforcement are for the individual, the 
stronger must be the reinfoicer system of the treatment procedure,- • 

In conclusion, the present study helps support and replicate the previ- 
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oui) findings and e.xlcnili) the geneiijl prucedurcs and prinLiplcs to the study 
of an adulcsceiit cLild whu is cultnMlly deprived and is also a juvenile de- 
linquent. The \auuus sources of data used suggest diat the present proce- 
dures and principles arc applicable to this popidation also. Based upon these 
suggestions, further studies will be conducted on culturally deprived chil- 
dren, dcbnquent and nondehnquent, as well as studies of other types of non- 
achieving or underachieving readers. 

It should also be indicated that the present study indicates the possi- 
bihty for developing proc-edures for the objective application and lest of 
laboratory -denved learning principles within the context of an actual prob- 
lem of behavior. As previously indicated (Staats, 1964a), verification of 
learning principles in the context of a problem of human behavior consti- 
tutes one way to further the generahty of the principles tliemselves. It nuiy 
thus be suggested that such studies have two types of implication, they 
have iniphcatioris for people inltrtsted in dealing with the problems of hu 
man behavior, as well as for those interested in the extension and verification 
of the basic science. 
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PRODUCTION AND ELIMINATION OF DISRUPTIVE 
CLASSROOM BEHAVIOR BY SYSTEMATICALLY 
VARYING TEACHER'S BEHAVIOR' 

Don R. Thomas, Wesley C. Becker, and Marianne Apmstronc 



The cffci.15 of Kjuhct bchjiMors on the Jji^stoom bUi4viurs of children were investigated by 
sjsUinjliijIly vji;)iiig jp^wovtng ^piaise^ smiles, ioitijcts, eu.) and disapproving (verbal repri- 
inands» ph)Mi.al icslrjini, eU.) cUsh'S of Icachcr behavior. Mcasuics were taken on both 
leather jinl ihild behaMon. Each day a sample of 10 children was observed. The subject 
pool was a cljss of 28 hcII beha\cd chiUlren in 4 middle {uiinary public school class. The 
rcstdis diiuunsitaicd that appiuving teacher ics2h>iik'$ reived a positive rctiiforcing function 
in matitUtning appiopriate c|j!>sroorn behaviors. Disruptive behaviors increased each time 
approving teacher behavior was withdtawn. When the teachers disapproving bcha\ior> 
wcie tripled, iiicrcaKS appeared most markedly m the gross motor and noiK-making cale> 
guries of disruptive behavior. The findings emphasue again the important role of the teacher 
in producing, maintaining, and eliminating disruptive as well as pro social classroom 
behavior. 



Tcachcis arc M^inctiines unaware of the ef- 
fects of ihcir aciit*n& un the behaviur of their 
stiuicnts. Nfany teachers a!y&ume that if a 
chiM performs Jisiii|^tive acts in the class- 
HAjm then the child m^M have a prublcm ai 
home, or at the very least, must not have 
rtachtJ a stage of sufficieni maturity tu func- 
iiuti adequately in the lych^l ^Ituatiun. How- 
ever, an iitcr casing bixly of evulcnce indicates 
thai iii.tfiy of iht bcliaviurs uhich teachers 
find disruptive are actually within their con- 
irul. A teacher can niuilify and cuntiol tlte be- 
tiaviur of hei diudcrit> by cu.uiolling Iici uwn 
responses. 

Cuficiugcnt iise of social leinfurcement has 
been stiuwn tt» conirol such motor behaviors 
a> irvalkiiig, slaiiiiing, and running ^Bijuu and 
Bacr, 1963), talking and crying (Kerr, Meyer- 
sun, .md Michael, 1965, Hart, Allen, Buell, 
Hams, and Wulf, 1961), ,md clasMuom con- 
iliict ^Becker, Nfadscn, Ainuld, and Thomas, 
1967. Zuntiierman and Zimmciman, 1962). 

'The authors wish to thank Urbana School District 
*fll6 and the principal of Thomas Painc School, Nfr. 
Rirliaid Sturgeon, for their cooperation. The observ' 
frs (I.orctta N'iclson, Barbara Goldberg. Nfarilyn Cold- 
be ig, nnd Darlcnc /iriitarski) deserve thanks for their 
Ciatuuiiiunis wiirk. Thi* 'uarvh Has stippurted. in 
part, b) Nalii'nal Itistii - ^f Child Health and Hu 
man I>cvclo{imrnt GianI 1II)008BI05 Reprints rnay 
be obtained from Wesley C Bcctcr, niireaii of Edu* 
(itional Research. Uiiiverstl) of Illinois. Urbana. Illi- 
nois OI80L 



Becker ai (1967) worked in ptiblic 
schuols vsith teachers who had problem ^chil- 
dren in their classes. Behaviors exhibited by 
the siiidents were observed and the fre< 
cpicncy uf ihese behaviors \%as estimated for 
each thdd. Each teacher was taught to use 
praise, smiles, etc. to reinforce good behavior. 
The rate of appropriate classroom behaviors 
increased in most cases as soon as teacher ap- 
pru\al and rccugniiiun \%eiC made contingent 
on stich behavior. 

The p.esent study evolved from prior re- 
search shuwizig the luipurtance of social rein- 
foi cement, and Becker's work, which suggests 
that specific procedures, or definable classes 
of teacher behaviors can be used by the 
teacher to Increase appropriate classroom be- 
haviurs. In urder to provide more convincing 
data on the role of different teacher be- 
ha\ior5, the present study was designed to 
piuducc and icmove problem behavior in stu> 
dents by systematically varying teacher be- 
haviors in an initially well-behaved class. 

METHOD 

Subjects 

Students, A class of 28 elementary students 
at the midillc primary Ie\el uas selected. Ac- 
coriling to the teacher her class was "a good 
chiss, with an above-average distribution of 
ability and tio 'bad' kids." Most of the chil- 
dren were from uppcptniddlc- and middle- 
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income range fatnilics. AgC!» at the bcgiiiniitg 
of the stiui> ranged fioiii 6 yi, 11 montliit to 
7 yr, II inuuth!>, IQ range (group te^t) wai 
from 99 to 134. 

Teacher The teachci» age 23, obtaiutil hei 
student teathuig expeiicncc with a claii of 
''maladjusted" children. In addition, she had 
1 yr experience with a claw of "slow learneii". 
Preliminary observations Indicated that she 
rarely attciuled in an approving manner to 
children who behaved inappiopfl.itd). and 
rarely reprimanded childien who were pci 
forming their asilgutd ta^ks She voluntecied 
to participate In the study because of its po 
tentlal contribution to teacher training in the 
future. 

Observation Procedures 

The basic data Ua the stuil) consisted of 
the relative ficijuci.L) of ovLurrcucc of classes 
of child behaviois in relation to classes of 
teacher bchavluis utdlzlng lating schedules to 
be described One to three observeis wcie 
placed in the Lla:>:>iooni each morn If ig from 
approximately 9.15 to 10.00 a.m. while the 
students were completing reading and rcau 
ing workbook aislguiucuts. To insuic obtain 
ing a dall) sanjplc of both child and tcaeher 
behaviors during this 45 min work period, a 
20 min obstivatlon time was decided on for 
both child and tcachct observations. Thus, 
even if only one obicivei was present, the rel- 
evant infoiinalloii could be obtained. Thts 
time restriction Innltcd the numbci of chtl 
drcn who could be oL:>crved each day. Ten 
children weic sclCLlcd foi observation Caih 
morning by drawing numbers from a hat. 
During BascIInCj and the first No Pialac Lon 
ditlon a no replacement procedure was used 
so that all chlKlren had to be observed before 
a child's number could be drawn a second 
time At the stait of Baseline^, this restriction 
was removed Through the use of a nnm 
beted seating chait, the obscivcis recorded 
the behaviors of sclcetcd children in the order 
in which they were chosen. Five cxtia num 
bers were dra»vn each day to provide observa- 
tion targets in case one or moic of the first 10 
subjects drawn were not available foi obsciva 
tion. Target children were obscived foi 2 mm 
each. Each minute was divided into six lO scc 
intervals Obscivcis wcic trained to record 
classes of behavioi which OLcurred in a given 
interval. Recordings were made dtiring the 



first five intervals of each mnuitc. During 
the sixth 10 see mtcrval the observers made 
notes, checked for synchronization, and/or 
prepared to switch to a new child. Thus, the 
dady chdd observation sample consisted of 
ten 10-sec observation mtervals on each of 10 
children. 

Teacher behaviors were recorded on a simi- 
lar schedule, the only difference being that 
for teacher behaviors each occurrence of a 
response in a specified class was recorded (fre- 
q< 1 ncy measure), whereas for child behaviors 
a given class of behavior could be rated only 
onee in a lO-sec interval. This difference in 
procedure was necessitated by the greater dif- 
ficulty in separating child behaviors into dis- 
crete response units. Observers used a clip- 
board, stopwatch, and a recording sheet 
which had spaces for 100 observation inter- 
vals, guides for computing reliability, and a 
place for conuueiits. 

Uiulergiaduate university students were 
hired and trained to collect the data. Each ob- 
serve! memorized the definitions of classes of 
child and teacher behaviors. Pre-baseline 
training in recording of behavior was car- 
ried Out in the experimental classroom to al- 
low the children to become accustomed to 
the presence of the observers. The children 
were already well adapted to the classroom 
before observer training was started. Observ- 
ers were instiucted to avoid all interactiofis 
with the students and teacher while in the 
class or on the school groutids. At the sched- 
uled time they would enter the class, walk di- 
rectly to chairs provided for them, sit down, 
and begin the observations. A hand signal 
was used to Insure synehronl/ation of observa- 
tion times. Initially two observers were 
scheduled to observe on Monday, Wednesday, 
and Friday, and two on Tuesday and Thurs- 
day. When a systematic difference developed 
between the two sets of observers, one of the 
Tuesday-Thursday obseivers was placed on a 
three day-a-weck schedule to tie the two sets 
of observations together with reliability 
checks Thus, on some days there were as 
many as three observers in the classroom. The 
numbci ut obsciveis in the classroom varied 
from one to three. Due to illness or the need 
to obtain observations m other classroom, 
there were times when only one observer was 
available. Observers were not mformed of 
changes In experimental conditions. 
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Classes of Teacher Behaviors: The 
Independent Variable 

The behaviors einiucd by the leather were 
defined as belonging to three general classes: 
(1) Disapproving Behavior^ (2) Appioving Be- 
haviur» and (5) In^ii uctiunal Behavior. Disap 
proving and Approving Behaviors were rated 
only wi.en they immediately followed dis- 
criniinable child behaviors falling into inap- 
propriate or appropriate classes (see below).^ 
Listings were made of the teacher behaviors 
th«tt could occur within each class. 

The gcneial class of Disapproving Behav- 
.«rs incKiiied Physical Conuct, Verbal, and 
Facial subclaiics. The subclasses of Physical 
behaviors iiicKulcd foicibly hoKhiig a child, 
giabbiiig, hitting, paiiking, shaking, slap- 
ping, or pu:>Ihng a cliild into (xjMdon. The 
Verbal subclass of Di!>.ippioviiig Behaviors 
included yelling, scolding, laislng voiec, be- 
littling, or making fun of the child, and 
threats. Threats included "if then" state- 
ments of loss of piivilege or puiiibhment at 
Some future time. Fur example, the teacher 
might say to the class, "If you don't remain 
tpiiet. you will have to stay in from recess." 
The Facial subclass of Disappiovmg BeAav- 
iors included frowmng, grimacing, side to- 
side head shaking, gesturing, etc. 

The general class of Approving Behaviors 
also included Physical Contact, Veibal, and 
Facial subclasses. Approving Physical Con- 
tacts included cmbraiing, kissing, patting, 
hoKIiag hand or aim of child, oi holding the 
child in the teacher's lap. Approving Vcibal 
eoinmeiits tncludcil Malcincnts of aflectton, 
approval, or piaise. Approving Facial re- 
s^ionse wds rated whenever the teacher smiled, 
winked, or nodded at one or more of the chil- 
dren. 

The general clas^ of Instiuctlonal Behavior 
iiicKided any response from teaihcr to ehil- 
ditn whiili involved giving instructions, in- 
foiination, or indicating correct responses. 

In ailditiun to rceonlin^ the above classes 
of icacher behavior, note was taken of those 

'As if turned out. approval following inappropriate 
bcTuviur <Hiurrc<i uu\y three tinies and titsappruval 
MIoHing 4f>|kiuptiale Ix-havior <)ul not ociur. Also. 
ihU readier i!ii) not make non response contingent ap 
prnval or ctUapproval comments. Thns, we were deal* 
ing es%ennally with two response coniingeni clav^es of 
teacher l>ehavior. 



times when the teacher terminated social in- 
teraction by turning out lights and saying 
nothing, tirrning her back on the class and 
waiting for silence, or stopping talking and 
waiting for quiet. 

As noted earlier, the observers recorded 
every teacher response falling in a given class. 
Thus, the measures of teacher behaviors are 
frequency counts. 

Child Behaviors: The Dependent Variable 

The classes of child behaviors were devel- 
oped by categorization of behaviors occurring 
with some frequency in the repertoire of prob- 
lem children (Becker et al.» 1967). It was as- 
surned that certain behaviors, because of their 
common topography, could be grouped to- 
get her. Five ci asses of Disruptive Behavior 
(Gross Motor, Noise Nfaking, Orienting, Ver- 
balizations, and Aggression) and one class of 
Ajipropilate Behavior (Relevant) were de- 
fined. Behaviors not specifically defined were 
rated in a separate category (Other Task). 
Disruptive Behaviors were essentially behav- 
iors apparently Incompatible with good class- 
rooih learning conditions. 

Included In the category of behaviors la- 
beled as Gross Motor activities were, getting 
out of seat, standing up, walking around, run- 
ning, hopping, skipping, jumping, rocking 
chair, moving chair, sitting with chair in aisle, 
kneeling in chair, arm flailing, and rocking 
body without moving chair. 

The category of Noise Making was rated 
with the stipulation that the observers must 
hear the noise as well as see the noise making 
action, and Included tapping feet, clapping, 
rattling papers, tearing papers, throwing 
books or other objects onto desks, slamming 
desk top, tapping objects on desk, kicking 
desk or chair, and scooting desk or chair. 

The Verbalization category was rated only 
wlien the observer could hear the response. 
Lip movements alone were not rated. Carry- 
ing on conversations with other children, call- 
ing out teacher's na^:ie to get her attention, 
crying, screaming, ringing, whistling, laugh- 
ing, ^nd coughing were included in the cate- 
gory. 

The Orienting class of behaviors required 
(hat the child be seated. Turning of head or 
head and body toward another person, show- 
ing objects to another child, and looking at 
another child were rited. Looking behaviors 
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of lc$3 than (sec Juiatiun were nut ratcil cx 
cepi for any turn of nioic than 90 dcgicCi 
from the dcA WUcu an Orienting rtipDUic 
o\crl.i|ipeiI twu r.t 'ng intcivals» aru! luuld 
not be ratal tn tlic fii^it inttivjj, beuiiiiic a 
began too late in tlic interval to meet tl)e.4- 
sec criterion, it was rated in the second in- 
terval. 

Aggre^^Iun wa5 defined hitting, pushing, 
shoving, pifuhifig, slapping, striking will) ob 
jetti. puking vvilh ubjtttj), giabbiiig ubjcct> ui 
wuik belonging to anuthci, knutkuig ncigh 
boi's prupcity off dcik, destroying another's 
property, throwing objccti. No judgment;* of 
intent were made. 

Appropriate behaviors were labeled Rele 
vant anil were made niore easily identifiable 
by restricting the observatii>ns to a pcnod in 
the moining when .dl of the chddicn were 
preparing le.uling .aid workbook assignments. 
Specific Relevant Behav.'ors weie looking at 
tlie teachei when she wa^ spcaknig to the en 
tire class or to the chdd being obseived, an 
sweiiitg i|uestion> of the teacher, raising hand 
and waiting foi teacher to respond, writing 
answcis to workbook questions, looking at 
pages of text in which reailmg was assigned. 
It was required that the cntne JO sec inteival 
be filled with on task beh iviui bcfoie the Rel 
cvant rating was made. 

When a child being observed peirornied a 
response not defined by one of the categories 
of Disruptive Behaviors or by Relevant Be 
havior, a rating of Other Task was made. The 
Other Task rating was iiKump.itible with 
Relevant, but could be iCconLil in the same 
interval as any or all of the categoiie^ of Dis 
ruptive Behavior. 

When rating the childicu, the observers 
were instrticted to reconl ca^h clas^ of beh.iv 
iors which appeal Cil in an interval rcgarinej>s 
of how many other clashes hail already been 
recorded in that interval. All five categories 
of Disruptive Behaviors and the Other Task 
category were compatible with each other. 
Relevant Behavior was mcoinpattble with the 
othei categoiies. No category of behavic- was 
rated more than once in an mteival. If a 
child was conversing with his neighbor, and 
he made two verbal responses in one interval, 
this class of behaviors was recorded only 
once. Thus, each child behavior measure was 
a retold of inteivals in which the response 
oeeurred, rather than a count of the number 



of discrete resjAjnse-s as in the recording of 
teachei 's behavior. 

The oveiall level of Disiuptive Behaviors 
was defiiieil as the pciceittagc of inteivals in 
which one or more Disruptive Behaviors oc- 
curred. 

Reliability 

Two types of reliability were calculated. 
Reliability I reflects simply the degree to 
which two obseivcis obtained the same score 
foi each categoiy of behavior during a 20>min 
observation period. The smaller score is di- 
vided by the larger. Reliability I most ap- 
propriately applies to the data as reported in 
Fig. 1, since these are averages for an observa- 
tion perioil. Ramloin errors tend to cancel 
each other out when a score is based on a 
seiies of observations and a reliability mca- 
suie shoiilil reflect the gain in accuracy ob- 
tained by averaging. Foi training purposes, 
and for gieatcr confiilciicc in the accuracy of 
the observation procedure, a second type of 
reliability was also calculated (Reliability 11). 
Reliability 11 required that the same behav- 
ior category be recorded in the same interval 
by each observei to define an agreement. Re- 
liability II was calculated by dividing the 
number of agreements by the number of 
agreements plus disagreements. 

During the pre-baseline observer training, 
reliability checks weie required for every ob- 
servation. Befoie basehnc observations were 
started, consistent reliabilities (Type 11) 
above 80% were required. Reliability I data 
bascil on a weighteil average of the reliabili- 
ties of the child-behavioi codes are reported 
in Fig. 1, as are the average reliabilities by 
conditions for teacher behaviors. Comparable 
Reliabda; H data averaged 82.6% for child 
behaviors and 83.2% for teacher behaviors. 
Reliabii.ties for individual categories are w^I 
reprcs.iued by these averages. 

Sequence of Conditions 

The fiist phase of the study (BaselinCi) con 
sisted of measuring both teacher and child 
behaviors. No attempt was made to manipu 
late teacher behavior. 

The second phase (No Approval i) was de- 
fined by the absence of Approval Behaviors. 
The teacher discontinued the use of praise 
statements and used only contingent Disap> 
proving Behaviors to control the children. 
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These phases wcie then repeated (BascHnCa, 
No Approvalj). At the beg?niiiiig of No Ap. 
proval, and througliout the rest of the study, 
the teacher carried a Mnall "supermarket" 
adding machine with her to count the fre- 
quency of Disapproval Behaviurs so that she 
could better monitor her behavior. 

The fifth phase of the study, Ficijucnt Dis- 
approval. Involved intrcaiing the level of 
Disapproving Behaviurs to appiuxiinately 
fhrec times that given during Basclinex while 
(onfinuiiig 10 withhold Appruving Behaviors, 

Phase 6 returned to the lower level of Dis- 
approval (No \ppr0val3) and Phase 7 again 
r^uurned to the baseline tonJitiuns (Base- 
linej). 

The teacher was instructed to maintain 
expcrirnental cunditiuui ihiuughuui the day, 
not just during the obicrvaiion period. Dur- 
ing the periods when praise was widditlJ be- 
giijning with No Approvalz, theiks of the 
daily counts of Disapproving Rcipun^cs ob- 
tained by the teacher with her counter cor- 
responded Lluscly to those which would have 



been predicted by extrapolation from. the ob- 
servation pcrio<ls. 

RESULTS 

The lelatiuriihips of greatest nitcrest are 
the effects of presence and absence of Ap- 
proval Behaviors un Relevant Behaviors and 
the eflfetts of levels of Disapproval Behaviors 
un Disruptive Bchaviuis. Bccaui^e of a system- 
atic rater bias which entcied into the data 
for Other Task Behavior (discussed later), 
and therefore also affected Relevant Behav- 
iors incompatible with Other Task, greater, 
emphasis is given to the analysis of Disruptive 
Behaviors in presenting the results. 

Aucra^e Level of Dnruptive Behavior 

In Basclinex Disruptive Behaviurs occurred 
in an average of 8.7% of the intervals ob' 
seived. W'licii Appiuvuig Behaviors were dis- 
continued ^No Approval,), Disruptive Be- 
havior increased to an average of 25.5% (Fig. 
1). Appioving Behaviors were again provided 
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(Baseline}) and Disruptive Uch.ivioi diopptd 
to an average of 12,9%. In order lo Jliow 
more conclusively that ihc changes in i>«^- 
ruptive Behavior were related to the thaugci 
in teacher behavior, Appioving Bchaviuis 
were again discontinued (No Approvals) and 
the level of Disruptive Heluviotb stahducd 
near the same level as in No Approval i con 
dilion (average 19.4%). When the Disappruv- 
ing Behaviors (critical comments) were trip 
letl (Frequent Disapproval), while Approving 
Behaviors were still withheld, Disruptive Be- 
havior incre-%cd to an average of 31,2% with 
high points *jr above any obscivcd before, 
The behavior stahili/ctl, however, near titc 
level at which the two previous Nti Appiuval 
phases had stabilized. When the rate oi dis 
approval was lowered (No AppiDvalj), nu 
great redtiction in Disruptive Behavitjr Ov 
curred. The average level of DiMUptivc Be- 
haviors over No Approval}, freipicnt Disap 
proval. and No Approvals was 25.9%. At the 
end of No Approval,, Approval was again 
added to the low level of Disapproving Be 
haviors, and Disruptive Behavior druppcil to 
an average of 13.2%, with the trend indicat- 
ing a level far below this average.^ 

Analysts of Classes of Behaxnor 

Discontinuation of approving behaviors. In 
reviewing the changes in the indiviilual cate- 
gories of behavior through the first two witli- 

•A conscivauvc suusucal analysis was performed (f 
lest) 10 compaic ihow three coiuliimiis whrre apptovjl 
r£s{K>mes were available witli ll>oK two r • tdmom 
where approvjl responses were wiilulraw For iliis 
'esl ihc Frequent Diuppioval and N'> Appiovjij.i 
conduions were collapsed mio one o .ithiioii Iti order 



drawals of Appioving Behavior, the majority 
of the inciease in Disruptive Behaviois could 
be attributed to changes in Verbalization and 
Orienting categories (Table 1) The mean of 
Verbalization in No Approval, vyas 22 6% 
due to one exticmely high observation on the 
second day of the condition, however, these 
behaviois staljili/ed between 9% and 17% 
(Fig. 2). Orienting showed a slight decrease 
acrosj* No Approval, (Fig, 2) The second time 
Approval was discontinued. Orienting in- 
creased across the condition while Verbali/a 
tion remained relatively stable except for two 
high obscivations. Cross Motor behaviors 
followcil the same pattern as Orienting and 
Verbalization thiough No Approval (1 and 
2), iiurcasing ea^h time Approving Bchnvior 
was disiontiiuicd and decreasing when Ap 
proving Behaviors were present (Fig 2) 

Noise NIakiiig and Aggression followed a 
pattern through No Approval, and 2 which 
was distinctly different from the other catc 
gorics of disruptive hchavior Both of these 
categ()ries of behavior were already occur 
ring at a low frctiuency in the Baseline con 
dition (Tabic I), but they occuried even less 
often when only Disapproving Behavior was 
given. 

Increase of disapproving behaviors. In the 
Frequent Disapproval condition. Noise Mak 
ing. Cross Motor, and Orienting all increased 
(Table 1). Verbalizations showed a decline 

to insure Independence of observations, rhe average 
values within eaih condition were lUed. thus providing 
four degucs of freedom Sigidficant differences were 
found for Releviut Behavior (p<OOI). Noise Making 
ip<00r}). Cross Motor (p < 0.02&). and for ihe over- 
all level of lusuiptivc Bcluvior (p < 0.01) 
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Average Per(ci.:jges for Specific Bchaviot Classes for Each Experiincntal Phase 



Disruptive 
Behaviois* 
Gross Motor 

Vcbrfliiatioo 
Oriinting 
Aggr niion 

Other Talk 

Relevan( 





No 




No 




AppfOTLfnl^ 




Apprtwalt i 


8.7 


IbS 


12.9 


19.4 


2.7 


6.7 


20 


4.8 


0.9 


0.1 


0.7 


000 


4.6 


226 


7.7 


9.6 


1.4 


65 


4.1 


7.1 


055 


0.01 


0.2 


0.01 


7.0 


10.4 


5.9 


10.7 


&4.1 


655 


SS.9 


72.1 



Frequent 



No 



31.2 


26.8 


13.2 


,2.5 


10.4 


2.4 


4.1 


4.4 


0.9 


7.9 


6.0 


3.9 


11.5 


10.2 


7.6 


0.(M 


0(M 


0.1 


5.9 


4.2 


1.2 


64i 


69.4 


856 



•The addition of pcrceniages for *he five clas«« ol Omuotive Behaviors will usually lead to a $um higher 
than lha( reported as percentage of Disruptive Hchaviois, since (he latter does not leflecl the occurrence ol 
more (han one subclass of Disruptive Behaviors in a given lO scc Interval. 
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Fig 2 Analysis of spcctfii bchaviur cUs3«s b) condition. Oiu fM>ints represent 2-min Sifnptcs on 10 children 
each day. See notes under Fig. 1. 

over this cufuiitiori and continued \o decline terminal level under the Frequent Disap 

through the rest of the study. proval condition. 

Changing from a high level of Disappiov- When Approving Behaviors were again 

ing Rch.ivlurs to a lower level did not mark used by the teacher (Baselinea), the frequency 

ediy ihaugc the ficqucacy of the vaiious caie> of Gross Motor, Noise Making, and Orienting 

gories of Disruptive Behavior^ leljtive 10 their behaviors decreased noticeably (Fig. 2). Ver- 
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balujtiuii continue^! tu ;Aut\> tlic stcuil) de 
ctcj^c III fiCi|uciiiy wliuli li.ut ^Uiicvl in the 

Aggics^iuu again occuiictt. but rjicly. All 
Dmu{itivc Ikhaviuib except Oiicaiing 
dcojijicit tu the level of the maial Ha^clutc 
(or bcluw^ during tlie final Baseline. 

Relevant behavix^t. Ap|nupiiaic behaviuib 
weie initial!) high in the cLuMuinn ^Fig, 2)> 
Beliaviui) sucit a5 ^ciluig uui 5Cat tu liiuvt. 
to a reading giuup ui to check a cuiiijilcted 
wuiklxMA a\Mgiiiiicia ivcic latCit in the Gru^5 
Mutui caicgui). *Ihe rctjuticnaia^ fui such 
behavicfU, huwevei» remained constant 
thiuugh all cunditiuiis 50 changes in the level 
of Relcvunc Rehaviuis Lai;.aa be attnbutcd 
to change» \i\ classroom rcqiiircinents. Rele- 
vant Bella viui dccicascil eath tunc Apjjunaig 
Bella viui was discuiiiinuctl anil auita^cil each 
tinic the \>.-|aiival was lemstauit. Relevant 
lUliaviiii wa> at a slightly liiglar level iluiing 
the final Ba>cline than dining the initial 
Baseline. 

Other task: Behavior not specifically de- 
fined. As niiiicaied Cailiei, a sysMuiaiic ratei 
ditfeience was encounieied e^il) the study 
in rating Other Task beliaviut>. In Fig. 2 
this bias can be seen by contrasting data col 
Iccied on Da)» 2, 4, 6, 8. and 10 fruni one set 
of ob^eiveis wah that cullecced on Days \, 3, 
5, 7, and 9 by anuihtr ^ct of ob>eivcis. While 
an atteni|>t wj5 made tu cuiicci this bias by 
inteilucking reliability cheiks, it is a{i[ia[eiit 
that the bias contiimed to some extent 
thruughuut the study. Since Oiliei Task is by 
deGnuiuu incuinpauble with Relevant Be 
haviui, Relevant Behaviui sliuws the same 
bias. By looking at Disru{>tive Behavioi, de 
fined as to exclude Other Task behaviuis, 
the systematic bias was largely eliminated 
from the data presented in Fig. K 

Teacher Behaviors 

The bchaviui of the teachei remai. ^d un 
der good control thronghout the study. Av- 
erages by conditions for Approving am! Dis- 
approving Behavior^ are given in the tipper 
part of Fig. 1. As the conditions were changed, 
little difficulty Was found in withhuUling 
behaviuu in the Appiuvaig category. Sume 
difficulty was repotted by the teachei in regu 
lating the frei|ueiicy of Disapproving Behav 
lors while wiihhulding Appiuvmg Behaviors, 
but a paitial sulutiuii to this prublem vvas 



finiiul. The teachei fuund that by cariying a 
small hand cuiiutLi (nieutiuned eailiei) she 
cOuKl niutc accuiaicly judge the fieijueiicy of 
her critival eonmients. In the Frecpicnt Dis 
appiuval Pha»e theie were days when the chil 
then weie not emitting enough Distuptive 
Behaviois foi critical comments to be appro 
piiate at the piugiainnied fiei|uency. Rathet 
than make niappiopnate euinnients, the rate 
of Disappioving comments was aitjusted to 
the fretjiiemy of tjie Disiufitivc Bch.iviurs. 
When ciiuugli Disniptive Beliaviois were 
available, Disappioving Behaviors were dis 
pensed at a maximiiin Xate of one pei minute 
thioughuut the day, thus, many of the re 
s{>onses uf the children weie reprimanded 
very quickly. 

Geneial frequency of instructional com 
inciit> did not change .ippieti.ibly across con 
ilitiuiis. I hivvevei, the teavhet did increase 
the ficijueiicy with which she woulil say in 
a neuiial tone wlieiliei responses wei e cor 
rect or incorrect in the phases where Approval 
was not given. 

The behaviors characterized as Terminate 
ing Social Interaction occuried only twice 
during the study and were, thetefoie, not sub 
ject to further analysis. 

Substttute teacheu. Obseivatiuns taken on 
the days when a substitute teaMiei was in 
chatge of the classroom appear m foul condi- 
tions of the study. The freqneiicy of Disrup- 
tive Beh.ivioi^ increased in the presence of a 
tempijraiy teacher as long as the regular 
teachei was in eithei Baseline 01 No Approv- 
ing Beli.iviot phases. When the Disappioving 
Behavior was being dispensed at a high rate, 
howevei, the level of Disiuptive Bchaviuis 
decreased in the presence of a tempoiaiy 
te.-icher (Fig. 1). 

Day 26. The data for this day were taken 
while the teacher was out of the room. Since 
the experimental conditions were tiot opera> 
tive, this point shouKt have been oinittctl al- 
together. 

DISCUSSION 

The results indicate that some aspects of 
the behav lois iiicKided in the categoty of 
Appioviiig Behaviois weie xemfofcing for 
task appiopnaic behaviois. The freqiiency of 
Relevant Behaviois was high whenever Ap- 
proving Behaviois followed Relevant didd 
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Kehavio.t, aiid Jcvicaseil vshciiO ' A|i{>iu\tijg 
Uctuvioi^ wcie (IiHontinucd. 

In each ihiiiige of loniliti^ns that iiivulved 
iliscuiuiiiiiattun of A|jj>ioviiig Ikliaviurs, 
lllCie a|>|iCaieil a icliabic llaii>iUun cfTccl (ob 
^eivaitun Days II ami 27). Thi» cfTcct may be 
an example of the tyjiual uKica»e in rate 
fuund ««htn a jlo^ilive leliifuicer is icmovcd. 
In iupjiurt uf this cxjjLfiaiiun, (he leadtct re 
|ioitcd, "When I stuj> praising the chlMien, 
ami tiiake unly negative cuttiincius, ihcy be 
have very iiiicly fui ihice or fuiii hours. How 
cvci, by ilic inulille of th; afi noun (Iic whole 
cla!»>UHiin is chaoitc.*' Si'.\.e obsci\aiions \/ere 
taken diiiing a stiuly ^-iiod in the moaning, 
the periods of gooi! ILvhavior show up in the 
data each time a cumiitiun was changed. A 
similar luw iltviani behavior jK>inl occniied 
at the transition to Ficqucni Disapproving 
lUhaviurs (ilay 37)» but it is nut clearly ex- 
plained. "The cliiMicn scented stunned.'* 

Reviewing the individual il.isses A Disiup 
live Ucliaviuis biiiigs out ccilain sintilat ilies 
.ind difTcicnccs among the classes. Duiiiig ilie 
fust :dicina4iuns uf Raveline with ilisioniinu- 
aliun of Appioving Uchaviois» Cross Moioi» 
Orienting, and V*cibaIi/aUon Behaviors in 
cleaned wilh disiontinu.iiion of Approval, 
while N'oise Making and A^resslve Ikhav 
iuis iciiiained at thcii ahead) low ftetjuency. 
rhe iiici eases aie iiaci pitted as suggcsiing 
that suinc ic>{iunse. mi the dtsiopiive daises 
may be itmfuticd by |x-ci aUciilton or olhci 
Cliviloiitilciital cii I uuDUiiices when cuiltiul 
ihiuugli ^.ippiovmg uaihei responses to !n^ 
lompaubic behaviors is wididiawn. Fur CX 
ample, Oiiciiiing bchaviois, »uch as li>oking 
aiound the icn>iTt or oui the window may be 
iciiifuiicd by >ccing o(her chiKIien playing, 
by ubseiviiig a iu^lodian cleaning up ihe 
schuoly.iid, or by seeing any of numerous 
events whiih have no ltlaliuii:>hip to the cl.iss 
icxjm. Obisci vaiiunal cviilciice for (his infer 
c^ice was clearest in the Ficiptent Di^appioval 
ph.ise (beluw). It is also possible to aiiiibuie 
the increases in Disiiijiuve Uchavi^^is during 
No Aj/proval| lu the increase in use of Dis 
apjiiovah Mowevcr, the data for No Ap- 
pioval,, where Di^appiuval was held tu the 
Baseline level, t>v.. Id ai^ac llial the effect was 
piimatily ulaic'd to the walidiawal of ap- 
proval, 

!iuic>i>ing Di>appiuving Bthaviois to a high 
level j^icnltiicnl foul ilays where Disruptive 



Behaviors were above 40%. Several individual 
categories of behavior also showed marked 
ihauges. The ncrease in Gross Motor Behav* 
iors was related tv an tncre.ise in interactions 
with uther stmlents. During ihe Fiequent Dis- 
approval condition, iwo or three ehrldren 
would make alternate trips to cheek their 
workbooks at a table provided for ihal pur- 
pose. Only one child was permitted at the ia> 
ble at a time. During Baseline and ?'o Ap- 
proval ph.ises, it was rare to see a chtld make 
moie ilian one trip to the table, in the Fre* 
ipient Dis,)ppioval phase, some of the chil* 
dren would cheek their papers jeveral times. 
Others rcs|>uridcd by pushing their pa[>crs 
ofl of their desks and then getting up to 
get (hem. There was a noticeable "paiiing off*' 
with iwo or more chiKIien exhibiting the 
same behaviors. 

Another conseipience of the Frequent Dis- 
approval phase w.is a marked increase in the 
noise level in the room. A majority of the 
noises ilunng this period were created by chil- 
dren scooting their desks and chairs. One ob- 
server lepoited, "I waited for a few minutes 
after the Jcgiilai observation period was over 
and couiued the noises. During one 40'Sec 
peiiinl, I cuoiitcd 37 separate chair scraping 
noises. They came in bursts of two or three 
at a time, h looked as diough the kids were 
trying to irritate the teacher.'* The noises in 
"bursts of two or three" seemed similar to 
the "pairing ofF* of childicn noted with the 
Cross Nfotor behaviors, and sucngthens an- 
hypuihcsis that leinfonement from peers is 
one of the elements which accounts for the 
increase in Disiiiptivc Beh.iviois during this 
time. Peer attention cannot be the only ele- 
ment afTcctiiig the behavior of the children, 
however, because the Verbalization category 
of behaviors showed a constant decrease 
throughout the Freipient Disappioval condi- 
tion, rhe inhibition of Verbalization could 
be ilue to mtcifeiing emotional responses be- 
ing elicitctl by the high level of crirtcal com- 
ments by the teacher. Moie jjrobable, how- 
ever, is that the eiiildien simj talked more 
ipiietly to avoid being caught ^.f the tc^vher. 
Obseiveis' reports indiiate that a substantial 
iiumbci of verbalizations would have been re- 
corded during the Frequent Disappiovmg Be* 
haviors condition if there had been no re- 
ipiiicmeru that the resjKjnses be he.ird by the 
observers. The childicn could be seen to turn 
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their heads, and lip mmcinciu^ ctiuKi be :»c'en 
frequendy, but the vcrb.ili/.itloiis u>uM not 
be heard. 

Work b> Lovaas» Frcito^,, Kiiulcr, Ruben 
stein, Sthaeffer, and Simmons (1961) suggc^ti 
that for some children any adult attention 
may be reinforcing Some of the present find 
'"ngs under the Disapproval conditions could 
also be interpreted as indicating that teacher 
behuvior of the Disapproving variety was pusi 
lively reinforcing. The level of Disruptive Be- 
haviors during each of the conditions when 
only Disapproving and Instructional atten 
tions were av;>'lable docs appear to vary ^ah 
the level of Disapproving Behaviors dispensed 
by the teacher Unfortunately* the illness 
caused absences and Easter break, make the 
results less clear than hoped. It should be 
apparent that the effect of Frequent Disap 
proval on the behavior of the children is not 
subject to a sinipJv interpretation. Some 
criticized behaviors decreased, some increased, 
and several possible controlling stimuli could 
have been r>pcrating with contradictory ef- 
fects on behavior It is obviously difficult in 
a field experiiiitntal study of this complexity 
to maintain control of all the possibly rele- 
vant variables at once. 

Another limitation of the present design 
should be noted. Because of p> shortage of ob- 
servation time under the desired classroom 
conditio" », a sample of 10 children was ob- 
served dady A procedure whi^h .'ncludcd all 
children each day would have provided a 
stronger basis for analysis of effects on indi 
viduals A rough analysis of individuals with 
the present data confirms, however, that an 
average of 76% of the students made changes 
in the same direction as the group changes. 
From Baseline, to No Approval, 81% of the 
students showed increases in Disruptive Be- 
havior When Approving Behavior became 
available, 75% of the students improved 
within two weeks. Discontinuing Approving 
Behavior a second time resulted in 78% of 
the students being more disruptive, while the 
final addition of Approving Behavior showed 
an increase in appropriate behavior for 71% 
of the children Aero., condition changes, 
5% of the children showed no change on the 
average, and 19% showed change (usuall) 
p^inor) in an opposite direction. Procedures 
which permitted specifications of which chd 
dren were praised or criticized for which be- 



haviois would be needed to clarify fully mdi- 
vidu.il effects. It is quite possible that the 
child reii who changed opposite to the grouj) 
trend were benig rcspoiuled to differently. Of 
course, there are many ways one can specu- 
late here. In an as yet unpublished study we 
have shown that praising some children but 
not othcts leads to changes in the behavior 
only for the children who are praised. Results 
of this soit emphasize the importance of look- 
ing at individual contingencies. 

Brief mention should be made of the possi- 
ble ethical consider.uions involved in produc- 
ing disrupiive behaviors. One needs to weigh 
the potential gains in knowledge against the 
short term or long-term deleterious effects on 
the children or teacher. On the basis of prior 
research and the return to baseline after the 
first No Approving Behaviors condition, the 
teacher and the expermenters were confi- 
dent that appropriate behaviors could be 
readily reinstated at any time it was felt 
necessary. It may also be reassuring to know 
that this accelerated middle primary class did 
achieve well academically during the year. 
The children completed all second and third 
grade work and were all performing on a 
fourth grade level by the end of ihe year. 

IMPLICATIONS 
This further denionstratio i of the im- 
portance of specifii. teacher behaviors in in- 
fluencing classrourr behavior has a double 
implication. First, the teacher who uses her 
Approving Behaviors ss immediate conse- 
quences for good behavior should find that 
the frequency and duration of appropriate 
behaviors increase in her classroom (at least 
for most children). On the other hand, the 
teacher who cuddles the miscreant, tries pleas- 
antly to get a child to stop behaving disrup- 
tively, talks with a child so that he "under- 
stands" what he was doing wrong, or who 
pieasantl) suggests an alternative activity to a 
child who has been performing inappropri- 
ately, is likely to find an increase in the very 
behaviors she had hoped to reduce. This view 
of the functional importance of teacher's be- 
havior in creating, maintaining, or reducing 
classroom behavior problems contrasts sharply 
with that generated by psychodynamic models 
of problem behaviors and what to do about 
therii. Work of this sort aisc/ suggests a need 
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10 re-cvaluaie ihe popular cliche aboui ihc 
im{>ortance of ihe inrcraction of ihc "per- 
sonality" of .ihe teacher with chai of che child 
in luukiiig ai clas^ioum m.)n.igcmcnt proce 
durcs, 

Th^ suggestive evidence thai peer rem- 
forcemeni (among other stimuli) takes over 
when social rciiifor*.rnieni is not provided b> 
teacher is given 6up|n^ri the lecent vwurk of 
Wahlcr (1967). U'ahlcr has shown how pre- 
school children can s)stcmatically conlrol the 
behavior of their peer: by differential use of 
iu%.ia\ fcinf»^ucnieni. The iiiwie g».ricial Impli 
cation for the teacher is this: unless an elTori 
is made to support desirable classroom be- 
haviors with appropriate consequences, the 
i.htMf<.n'5 bch.ivi'ui ulll be controlled by oth~ 
ers m ways likely to interfere with the teach* 
cr's objectives. 

Finally, the possibility that critical com- 
ments may actually function to increase »ome 
behaviors upon whi«.h they are «.uiiiiiigcni 
cannot be overlooked. A recent study (Mad- 
sen, Becker, Thomas, Koser, and Plager, 
1967). gives clear evidence thai some forirs of 
citii<.al comment do funLttun to siicngthcn 
behavior, llie more often a teacher told first 
graders to "sit down", the tore often they 
stooil up. Only praising sitting seemed to in- 
crease sitting behavior. 
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Today, more than ever before, there 
is acute concern about the mental 
health of children. Traditionally, we 
have modeled intervention efforts 
after the clinical concept of treatment. 
Dissatisfaction v/ith the limitations of 
psychotherapeutic intervention (Levitt, 
1957) together with the professional 
manpower shortage in the mental 
health field has led. however, to sug- 
gestions, e.g.. Redl (1962). that v^e 
need new modes of treatment, closer 
to. real-life situations, jf vye are to 
tackle children's problems more 
efiectively. 

When psychodynamic models v/ere 
the preferred method of treatment, 
teachers v/ere accorded at best a 
second-string status on the clinical 
team helping emotionally handi- 
capped children. The increasing pop- 
ularity of behavior therapy and other 
approaches based on learning theory 
nov/ o"ers teachers opportunities for 
an integral role in (he quest for better 
mental health for children. Indeed, it 
might v^ell be the mental health spe- 
cialist who v/ill now assume the sup- 
portive role (Gaiiugher a Chalfnnt, 
1966) in the "treatmenl"' of children. 

In the application of learning theory 
principles to the modification of de- 
viant behavior, the emphasis is on the 
changing of behavior with little atten- 
t.on devoted to the etiology of the be- 
havior. Why should teachers focus 
primarily on the behavior rath'^r than 
on its causes? There arc several 
reasons: 

1. First, teachers by virtue of their 
orientation are not trained to probe 
the causes of behavior that even men- 
tal hygiene specialists often consider 
obscure and uncertain. Hence, is it 
really helpful to ask the tcachc: io 
understand the causes underlying 
children's disturbed behavior? 
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2. Teachers m any case arc rarely 
in a posihon vvhcroin they can directly 
manipulate the causes so as to mod- 
ify their influence on the child's class- 
room adjustment. For example, if the 
problem lies in the parent child rela- 
tions or in a bram lesion, there are 
fev/ if any constructive intervention 
techniques that the teacher can em- 
ploy Yet the child's troublesome be- 
havior persists and must be handled 
as effectively as possible when tt oc- 
curs m the classroom. 

3. Even in such occasional cases 
v^hero the causes can be identified 
and manipulated directly, the mal- 
anaptive behr»viors may persist. Thus, 
despite the d'scovery and correction 
of the contribUI'ng role Oi poor vision 
and faulty child-reanng practices in 
a reading di.;abili!y case, a pupil may 
continue to experience difficulty with 
his reading until attention is specif- 
icaUy devoted to his reading behav- 
ior and unless he can experience suc- 
cess in th's specific area, his mental 
iieallh v/iil continue to be impaired. 

4 Behaviors or symptoms or habits 
may in their own right be incapacitating 
and disturbing, md current persisting 
symptoms may themselves be pro- 
duc:ng emo^iona^ disturbance (Franks, 
1965) above and beyond the core dis- 
turbance from which the child is suf- 
fering And. as research indicates 
(While & Harris. 1961), it is difficult to 
dis-^f^l,^ngle educational and emotion- 
al nnladjustments in th3 school-age 
child (Gallagher ^ Chalfant. 1966). 

5 There is little substanlial cvi- 
dence to indicate that if the teacher 
.i>:sist.^ the child in modifying his be- 
h.^vicr or synr.plonis. other undesJr- 
aJ>lo bchiviors will inevitably take 
*heir place in the manner of symptom 
bubstitulion (Grossborg, 1964). 

6 Finnlly. and most importantly, as 



<ilready mipiird. the tf/acher most 
commonly ha^ no rcso'^t other than 
to deal kVith the pupils behavior as it 
appears m the here and now. As 
Lewis (1965) attests: 

If wc cannot aspire to reconr^laiction of 
personality th,it have IvnQ wnQc ben- 
elicia! elfrct:^, w.; can modify (JiSlurbing 
behavior in spccido ways in present social 
contexts. This moie modest aspiration 
may not or.!/ more reniistic but it may 
be all that is ro<|iiired of the* chitd-hclping 
profcsLunb iti H SGCiCly ih<it is relatively 
open and pro^irft^s a vanety of opportunity 
systems m ch a child can reconcile his 
personal needs v/ith society's expecta- 
tions of him. 

Having argued that the teacher 
should be primarily concerned with 
behavior per .se rather than with its 
causes, let us turn to techniques 
emanating from learning theory which 
have relevance to the modification 
of deviant behavior in the classroom 
(see Glossary of Terms on the next 
page). Although the techniques to be 
presented are discussea separately 
for the sake of clarity, it should be 
recognized that more than one of 
them may be operating at any given 
time in real-life attempts to modify 
behavior. Moreover, common to all 
of these techniques is the use of 
' systematic environmental contingen- 
cies to alter the object s responsive- 
ness to stimuli ' (Krai^ner & Ullman, 
1965). 

THE TECHNIQUES 
Extinction. There is a orowing body 
of research demonstrating that simple 
wrthdravyal of remforcers can reduce 
Oi eliminate such troublesome be- 
havior as excessive talking, tantrum 
behavior and academic errors (War- 
ren. 1965; Williams. 1959; Zimmerman 
6 Zimmerman. 1962). Extrriction is not 
a'v/ays, however, tlie most economic 
and effective means of producing be- 
havioral change (B.widura & Walters, 
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Qehr.ilot Th^inpy. A ihcr<»i<i>ut.u p(OCCt>S m vsh»ch 
the p'i»fiA«y .jojl 1^ lo c'ii.'JC' b'Ai 
r.ii.h I ih tn to rc stiticu>iw on iii'}*vtO\4(*t ^ 
&i>»jt<ty **• "K'^ot* The !•'.«> psn-- ,i!cs 

Cxtirctloii Tfnj cficicnvc jno cvci»'r'.I CiOp- 
•5 wiihh* Id 

ftclnfofccmeni^ >/Ki:cvf r v-'v^ > to '''fiintJtii the 
cccwfifncc or ii»cie«ij.i» |Jio t^lic'* 3 h Of a ic- 
sponsc. eg. food, water of inc avo'diiiut; of 

puni?li'n'*rit 

P9ttin\ Relnfriccmenl. A rOndiliOn m vvNiCh sui> 
K Js <i(u»'«vo fi tn^otvcmt i.i on,y vrfi»oM'. limy 
tniefV'i'* Of A^tci A ceiia'T noritioi of »oSjE'f>r» 

Positive fv»Jn(oiccmeiil. Wuvl. I».? >r-nc as rc-'»' 
tciccn 0' : I V rfcscnuiuj 3 p'c ".I'l: iluniilu^ 
viritn n n»^po'^so occ'^is «»s o^'p^^ vJ to nra.i' 
lOin'ft. ^nitiAheio an unp.«* .-^*int ^itmuij^ 
!!> rcnto»eJ v.^eft a if.porso occu'S 

Modelinn A tli'.ion wlmt. U'e t*-*ia*'Of to be 
ar^yif.'J i-i d».rr onisliai' 3 Id Ih^^* t»-,Tiinci 

Pufiishment. A <.oiiditiuii v.i'C.^* a lear* .1 «5 ircde 
to fe»»J u-'^com.'oinblc 5/ bPinq presented 
unplt.ir;-**^; st-nulus cq the mlltchon o* pAin 
hitl.np ssnd or a cond^tts^a wluic a pita^^if^t 
st>mul'ji 1'^ wi:r.dr3wn so th;it Iho learner ij rriddc 
to Ircl daSCOTi.'Oft. c Q . f isvin J tu .'ts vwilhdrawn 

1963) Certain cautions should be 
recognized: 

1- Spontaneous remission the re- 
turn of undesirable beliavior-mriy 
occur follov/ing the extinction tn\,Is, 
thus necessitating ddditior.al extinc 
tion sessions. 

2 When behavior is maintained on 
a partiaf reinforcement j>cltedulo, re- 
moval of the rcinforcers may actually 
produce an increase ^n the frequency 
and intensity of the deviant responses. 
Moreover, it is sometimes extremely 
difficult not to reinforce maladaptive 
behaviors in a suhool setting, since 
circumstances may be beyond the 
teaclittrs control The apgres.ive 
youngster who kicks :he teachur or 
a c:dSSTn..:e cnniot help but he rcin> 
forc^^w by the lofA of pain on the 
victim's face. The needed coopera- 
tion of cirt >mat s ill the application 
of cxtifictton procedures rnay also be 
d.fficj't to secure, so that by neces 
sily t^c deviant belt wior is established 
on a partial reuift;rceinLnt schedule. 

3. General clj..i,jvation suggests 
th^» certain b( Ikw* . . do not diminish 
and dioappe^if Simply bct.auso rein- 



forcers arc v/ithdiawri.and sometimes 
teachois cannot or will not wait long 
enough to permit the completion of 
the extinction piocess. These limita- 
tions arc particularly acute in situ- 
ations in which emotional contagion 
is a distinct possibility. Behaviors 
seriously injurious to the self v;ould 
also seemingly not lend themselves 
well to this technique. In brief, this 
met od of behavior change has 
proven to be of value with acting-out 
as well as inhibited youngsters. Yet. 
its limitations suggest that other 
methods of behavioral modification 
are at times more economical and 
effective (see also Ausubel. 1957, 
Bandura, 1965). 

Positive Reinforcement. Operant 
conditioning techniques constitute one 
of the mam tools of behavior mc-difi- 
cation. In this technique. emphaSiS is 
placed on the response madt: by the 
individual, and only minimal attention 
is given to the stimuli eliciting the 
response. Essentuilly. the teacher 
presents a re-.VcjiJ v^hr-never the child 
emits the desired response. While 
teachors hdve beeri cognizant of the 
value of positiveiy reinforcing goor!" 
behavior, theru ib ample evidence lo 
suggest that even good' teachers 
not uncommonly reinforce undesir- 
able behavior. One of the merits of 
the positive reinfoicemi^nS technique 
stems from its ai^plicability to anti- 
social youngsters as v.'nil as to with- 
drawn children (Bandura & Wallers, 
1963). 

There has been a dearth of psycho- 
therupeuiic approa'..hos designed for 
the conduct problem child, despite 
such pupils typically being the most 
disruptive of cl<ib.,roorn procedures. 
The application of positive reinforce- 
ment principles to seriously aggres- 
sive children involves the manipula- 
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lion of three vanablos. Ihu sc>»udulos 
of reinforcement. th». uiti?rval factor 
and the typt* of reward. With respect 
to the 'Concept of reinforcement 
sche^Iules. a distinction must be en- 
forced between the acquisition and 
the maintenance of behavior. For the 
former, continuous or fuil-schodule 
reinforcement or reward after each 
appearance of the desired behavior 
is mo3l ef'ective. whereas for the 
latter, partial or intermittent reinforce- 
ment IS most economical and effec- 
tive. Iho interval variable merely 
ref'.Ts to the passage of time between 
iho productron of a response and the 
preientation of 'he re.vard or rein- 
forcer The delay factor should usu- 
ally be quite short initially, because 
actinq-out children typically have dif- 
ficulty in postponing gratification. 
Step by stop, the inten.'al can b3 
lengthened as the chMd acquires 
more adequate behavioral controls. 

The •'ewards for such pupils, at the 
stari. may have to be tangible or phys- 
icaJ in nature but should always be 
paired v/ith verbal social reinforcers, 
e.g.. "You handled yourself v/ell in 
that situation today" (Quay, 1953). 
Gradually, the reinforcers can L 
shifted away from the concrete into 
language ard other symbolic forms 
of reward until the child coa respond 
satisfactoi.ly to them. In dcdding 
upon the most soit.ibie roinforcero. 
consideration should be given to such 
factors as the child s developmental 
Ievf5l aad socro cukuraJ background. 

The h,ain vfores^olved quei^ticn v/ith 
the t*.^.S. i4qi.it; oi positive r>^»nforce- 
ment center., around the q*i*;5>tiOn of 
how to niike tne child initiate the 
re3;jonse m the firM place :.o that he 
can be rewarded (Franks, 1965). The 
technique of ^>uuial modelmcj may well 
prov 'le a! Ier3jl i partial an>w*n to 



this prot)l» ni (Baer. lOtU. Ferster. 
19GI. Hev^olt. 1064. Sh (A, l%0. Wolf. 
Rislcy & Mt'Os. I9G4). 

Modeling. Modeling »s based on 
the premise that a chi!fl will imitate 
the behavior of others, 'ulcdeling is 
important in that childr»'n co.mnionly 
acquire 30ci il skills through imita- 
tion of and identification with exam- 
ples of scciaMy approved behaviors 
presented by suitable models. School 
teachers thu,^ have a ui^iqiie opportu- 
nity to influence the behavior of entire 
groups of children. However, this tech- 
nique has been typically overlooked 
in the management or modification of 
deviant behftvior in schools. Modeling 
p.ocadures may represent a more ef- 
fective means than positive reinforce- 
ment of establishing nev/ response 
patterns in children (Bandura. 1965). 
Moreover, a behavior pattern, once 
acquired through initation, is often 
maintained without deliberate exter- 
nal reinforcement, because human 
bomgs lear»i to reinforcfi themselves 
for behaving in certain wavs Teacher 
trammg institutions have long re og- 
nized the importance of mo' .jling 
procedures in the irainmg of future 
teachers and, acQordir.giy, attempt to 
provide adequate modCis in the form 
of critic tuacherb. However, attention 
should now be devoted to the teach- 
er s use of modeling procedures in 
influencing the behavior of the pupils. 

There are three effecis of exposure 
to models: the modeling effect, the 
inhibitory or disinfiibitory effecu and 
the eliciting affect (Ban iura! 1965). 
Through the modeling effect children 
come to acquire respOrt:>cs that were 
not previously a part of tboir bBhavtcr. 
As noted earlier, modeling proce- 
duios may be considerably more 
economical »n establishing new re- 
sponse » than iUii mctaod of operant 
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conditioning based on positive rein- 
forcement, especially when a combi 
nation of verbalizing models and 
demonstration procedures are u^ed. 
The strengthening or weakening of 
inhibitory responses dlready existing 
in the observer (the inhtbttory or dts- 
inhibitory effect) c«n also be accom- 
plished through modeling procedures. 
Children, for example, who see a 
model punished or rewarded for ag- 
gressive behavior tend to decrease 
or increase their aggressive behavior 
accordingly. The eUciling or response 
facilitation effect refers to the teach- 
er's eliciting responses that precisely 
or approximately m.itch those exhib- 
ited by the model. Thus, observation 
of the teacher's response provides 
discriminative clues that trigger simi- 
lar responses already in the pupil's 
behavior repertoire. This eliciting ef- 
fect is distinguished from the model- 
ing and the disinh.biti.ig effects in 
that the imitated beliavior is neither 
new nor previously punished. 

The probability that a child wil! imi- 
tate a model is a function of several 
variables. Modehng is partly de- 
pendent upon the lemfoicing conse- 
quences of the model's behavior. 
Thus, if a model is rewardeo for his 
socially approved behavior, the like- 
lihood that the observe will behave 
in a socially approved manner js in- 
creased. Other factors mclude the 
process of atlciidiMg *o the mod^l s 
behavior, e.g., ; fainmq in ob- 
servaMon, and variou:. er*virDrirr.iintal 
stiniLli, eg., the compl.jxity the 
stiiniJi (Baldwin, 1967, Tiandura. 
19G2b, Bancjra & Matscr., 1961, Ban- 
dura & Kupers, 13f-4, Bandjra. Ross 
& Ross, 1063), 

Punishment. Aveisivc oundit*oning 
or punishment i&^^n int^ivertt.on tech- 
nique whrCh ha5> been 'jbud pfimarily 



tj discourage unucsirable behctvtor. 
This technique consii^ls m the pre- 
sentation of either phyi>i^any oi psy- 
chologically painful stimuli or the 
Withdrawal of pleasant stimuli when 
undesirable beliaviur occurs. The 
use of punishment as a technique for 
behavioral modiflCcUion has been 
contraindicated for the following rea- 
sons: 

1. Punishment dots not elim^ncite 
the response, it merely slows dov/n 
the rale at which the troublesome be- 
haviors are emitted. 

2. This technique serves notice to 
slop certain negative behaviors, it 
does not indicate whdt behaviors are 
appropriate in the situation. 

3. Aggressive behaviors on the 
teacher s part may piovide an unde- 
sirable model for the pupil. 

4. The emotional side effects of 
punishment, such as fear, tenseness 
and withdrawal are maladaptive. 

5. Punishment serves as a source 
of frvtSt:ation which is apt to elicit 
additional mdladuptive behav ors. 

Some psychologists, v.ho are cur- 
rently reconsidering the concept of 
punishment, contend that k can have 
a beneficial effect if applied to spe- 
cific responses rather than to general 
behavior (Marshall, 1965). 

Teachers, whatcve- their motiva- 
tions, use verbal rcpnmands ^x\6 
other forms of cor.octir^n in their ap- 
proach to cidssroom management, 
and the judicious use of punishment 
as an intervention technique is most 
likely necessary in that it is impossi- 
ble to guide behavior effectively with 
positive reinforcement and exttnctioii 
alone. As Ausubel (1i;57) asserts. It 
is impossible for children to learn 
what is not approved and toiurated 
simply by generalizing in reverse 
from the approval ♦hey receive for the 
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behavior that is acceptable." Thus, 
punishment of specific responses 
can have an inforiHiitive and bene- 
ficial effect. A particular positive 
value that may accrue from the use 
of punishment is that unde^ifuble be- 
haviOi3 are held in abeyance, thus 
permitting the teaching of desirable 
modes of buhavior tl»rouijh such in- 
tervention techniques as social imi- 
tation or positive reinforciimcni. Al- 
though pjntbhmenl techniques; have 
been UoOd primarily with acting-out 
pupil?,, they hnve also been found to 
be of valuj ui certain cases of with- 
drawn behavior (Bandura. I96'a. 
Church, 1963. Lovaa;,. 1955. Meyer & 
Offenbach, 1032, Redl. 1965. Sears, 
Maccoby & Levin, 1957. Solomon. 
1964). 

Discrimination Learning. Children 
sometimes engrigo in molada|jt»ve be- 
havior because they have transferred 
behaviors acceptable in one sotting to 
a second setiing Ahere these behav- 
iors are considered mappropriatu and 
maladaptive. Thus, for exdinple. the 
child who is overI> dependent upon 
his motner may behave in a very de- 
pendent way tov/cud his teacher. Such 
c.ioes of inappropriate generaluation 
can sometimes be remediated through 
the use of discrimination learning. 
Essentially ,»his process consists of 
labeling given behaviors as appro- 
priate within a specific jnvironmental 
context. The teacher in the above 
i^a^e, for exannple. may inform the 
child in a nunpumtive way that 5ho is 
not his mother but hr> teacher and 
!h.it as Guch $ho \mII require him to 
become more b-jlf reliant. Tnis label- 
ir,<i by the teacher makes the child 
mere <»ware of both inappropriate 
and appropirvite behaviors. Intcrcst- 
inqly. children do not alv.ays havo to 
be able to express such discrimina 



tions verbrtlly in order to achieve "in- 
sight" into their behavior. It «s rather 
required, to in:>uro effectiv*^ results, 
that appropriate responses be re- 
warded and undesirable ro^iponses 
discouraged. Discrimination learning 
thus may be of service in conjunction 
with most other techniques m man- 
aging conduct and por;>onalily prob- 
lems m the clas.sroom (Ayllon & 
Michael, 1959. Bariett & Lndsley, 
IU62, Brackbill & O Hara. 1958, Penny 
& Lupton, 1961, Stevenson. Weir & 
Ziglcr. 1959). 

Desensitization. Oenscnbitizjtion as 
an intervention teclinique has been 
used principally with the fearful and 
phobic child. Tbr> basic objective is 
to have the chLj achieve a relaxed 
response in the presence of what 
were previously anxiety-producing 
stimuli. To accomplish this relaxed 
response. th<5 subject is encouraged 
to perfc.m approximations of previ- 
ously punished a^ts within non-pun- 
ishing or actually rewarding situations. 
Or through gradual exposure to the 
feared object or situation, a subject 
may become able to perform a for- 
merly feared act or approach the 
feared object in a relaxed manner 
(Be.itler, 1962, Garvey & Hegrenes, 
I96c. Jersild & Holmes. 1935, Lazarus, 
1960; VVolpe. 1958). 

CONCLUDING REMARKS 
As evidenced by our discussion of 
the limitations of each technique, we 
do nut envision m.ir.agement tech 
niqnos emanating from learning the- 
ory as a panacea, but these interven- 
tion techniques do have certain 
potential advantages: 

1. The fruitfulness of these tech- 
niques in modifying liuman behavior 
hac. boc^n demonstrated in laboratory 
settings as well as m iMlural settings. 
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2. They are consk^tont with the 
teacher's role v/hereby she must re- 
flect cultural expectations and set 
standards for hor pupu'b' academic 
and social behavior. 

3. Benavioral approaches offer spe- 
cific and practical techiiiquos for use 
in day-lo-day classroom problems. 
While teachers already uye some or 
all of these techniques, they fre- 
quently do so mluitucly or inconsist- 
ently thereby reducing their efficacy. 

4 These techniques enable the 
teacher to strive to\\ard more real- 
•stic and obtainable goals relative to 
ther pupils' mental health. 

5. One of the most impoitant attri- 
butes of ihes^ techniq'ios is the fact 
that they can be tauyht lo teachers. 
While inere are few if c.ny teacher 
training institutions cirrenlly offer- 
ing didactic and practice training in 
such techniques, one can envision 
the time when teachurs v/ill acquire 
such skills through laboralory courses 
taken :ri conjunction v/ith their formal 
course work or through in-service 
meetings and workshops. 
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A rOKE\' REINFORCEMENT PROGRAM IN A 
FUliUC SCHOOL: A Rn>LICATION AND 
SYSTEMATIC ANALYSIS' 



K. D. O'Lkary. \V. C. Bkckkr. SI B. Evans, and R. A. Saudarcas 



A base rait uf (hMupiiiv hihaviur wj$ ohtjincf foi sc\cn children in a second-grade claw of 
21 ihildrcn Kula, £diiiatu>nal Mructtirc. ami Ptatsing Appropiiaic Behavior while Ignoiing 
Disriipiue Bchawur wtrt inirothiad siKtcuivel). none of these procedures con;«sUntIy re- 
duced disritpu>i b<-ha\tor. Iluweier, a combination of Rules, Edncaiional diru(.(ure, and 
Praise and Ignoring nearly eliminated disrupti\c behaiior of one child. When the Token 
Reinforcement Program ^as intrixlucetl, the frciiueiicy of disruptive behavior declined in 
h\c of the »ix r<.mainii)g children. UithdraHjl of the Token Remforccinent Program increased 
(h^ruptiu iK-lianor m these five children, and reinstatement of the Token Reinforcement 
Program reduciM d^uuptue behavior in four of these Ave. Follow-up data nidicaied thai the 
teacher ^as able to K.Misfer lumrol from the token and back-up reinforcers to the remforcers 
existing within ^hi alucaitonal setting, siuh as )tars and occasional pieces of candy. Improve- 
ments in atadcniK achievement during the year may have lH*en related lo the Token Pro- 
gram, and attendance lecoids appeared to be cnhancetl during the Token phases. The Token 
Program was lUiliml only in the afternoon, ami the data did not indicate any generalization 
of appropriate U'havior from the afternoon to the morning. 



Praise ami other soci.il :>tiiiiuli lonitetteil 
rtiih i!te teacher** behavior h.tve Ikcu c*>iau 
lUhetl as elfetti\e toiitrullers cif cIuMrcn s be 
luvtor (.\Ilcn, Hart, Biiell, Harris, aiul Wolf, 
Ketkei, Madscn. .\ino!cl, and Thomas, 
l%7. lUov^H and Kllicit, Hall, lAiiid,aiid 

Jaiksun. I%8. Harris, Johiisiun, KcUc), and 
Wolf. I%1. Harris, Wolf, ami IJaer, 1%!, 
Scutt, Biirtdii, and Yarrow, 19G7, Zimnieriiiaii 
and Ziinineriuan. 1962). When the teadier*s 
use of praise ami social censure is not effec 
ti\t. token icinfuitetucm piogiani) .uc often 
siuLcssful m (ouirulliiig chddren ^Birnbratter, 
Wolf, kidder, and lagne, 1%5: Kuy|>cr«i, 
Becker, and O'Ueary, 1068, O'l.eary and 
Becker. 1967. Qua\, Wcrr\, McQueen, and 
5|ira>^iie, I9t>(>, Wolf, (mIcs,' and Mall, l9bS;. 

I he token reinforcement program utili/ed 
by O'l.oars and Becker (1967) in a thiid-grade 
adjustment class ilrainaticall> rediueil disrup 

t.vc bcliaviul. Ill uidei to ina\iUii/e the pos- 
sdidity ol reducing tlic disiuptive beliavior ol 
the (hildrcn, O'Leary and Becker used sev- 
eral major sariables simultaneously The first 
4djjcclt\c i>f the picsciu ^ludy vsas to analy/c 
the scpai,ite cifetts of some of the sariables 
utiii/e<l in the former study. Moie spe( dually, 
the ami was to examine the se[)arate effects of 
(Jassiooin Rtdes, Ktliuatioi^d Stiucture, 



I cachet Praise, and a Token Reinftircement 
Prcigram on childreus disruptive behavior. 
Rules consisted of a list of appropriate be- 
Itaviors that were reviewetl daily, Ltlucaiional 
.Stiiutuie was the organization of an acddemic 
progi.iiu into specified 30 mm lessons such as 
spciliiig and arithmetic, Tlic second objective 
was to assess whether a Token Reinforcement 
Prcjgian^ used only in the afternoon had any 
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cfTc(t uii the cIiiMicn\ bctia\ior in the inuiii' 
iiig Thiul. tht |>rt^ciU i>tiul> sunght tu ex 
amine the extent ti> uhiih the eirctt^ uf the 
Token Rcinfurtcnient Pnigi.nn |>eri>i5teil 
when the Token Prugi.nn uas ili>ii>ntiniieil. 

METHOD 

Subjects 

Se\cn members of .1 sctond giatie elass of 
21 ihiUlrcn from luuer miiltlle class homes 
sei\e(l At the beginning uf the SLhuol )car, 
the tiass hai! a mean age of 7 >r. 5 months, a 
mean IQ score of 95 (range 80 tu 115) on the 
California Test of \Iental Matiirit), ami a 
moan graile level of I 5 on the Califiirnia 
\chievement Test. The class uas \ery he ten i 
gcneous with legaril to social behavii>rs. Ai 
cording to the tcachci, thiee of the ehiUheii 
ucrc qnite well belia\eil but at least eight ex 
hibited a great ile.il of tniilcsiiablc betiavioi. 
The teacher. Mrs. A., had a njastcr's degree in 
counseling bni hail iMily stmlent teaching ex 
peiience She was in\iteil to jMrticipatc in a 
research piojcct invoKitig her ilass ami re 
cei^cd foiir grailuatc crcilit^ foi |>.irtici|>atiiig 
in the |m)ject. 

Observation 

ChiUhtn. Mrs. A. selccteil sc\cn chiMicn 
for obser\ation. AH scvcn ihlMrcn v%crc ol* 
>civcil in the aftcimmn ainl fotti <»i the se\cn 
(SI. S2. SI. ami SO) were also i*bser\eil in the 
morning. Morning ohscr\atii>ns ucre njaile b) 
a regular observer and a rcliahiht) ihcckci 
fiom 9 "iO to I IJO c\ei> Monda), Weihiesda), 
an^l KnM.t). Altcino\Mi i>bscivatii>ns wnc m.ule 
h\ tuu icgul.u olMCtvits ami a icliahilit) 
checker fiom 12.30 ut 2.30 evci^ Monday. 
Wcdncsil.i), ami I'lula). Observations weie 
in.ulc h) onilcigtaihiate stiulcms v%ho ucic in 
sttciited ncvi i to t dk ti> the chiUhen or to 
m.ikc .in\ di(fcfe:iti.d ies|>onscs 10 them iti 
uidii U> nntiunuc ilic ifTect of the observers 
on the iIiiKlrcn s bth.uioi, lUfofc Base Pcuoil 
d.tta v%cic ioIUiliil, the lihilcigiaiUiatcs ^vcic 
tiaincil ti> obscivc ilit ihiUlien tnei a three 
week jxMinl ni ihc iIas>rot>in, .nul aitcmu>n> 
stckifif; bchavii>is of the ihiliUcn vlirccud ai 
thi ohscrvct> wcic cffcittvclv climmaud be 
'^orc the Base Period. 

I..uh ihdil w.is obscivtil Un 20 tmn c.uh 
The iiliscrvcis waiihcil the iluUhcn 111 a 
landom onUr. Obsiivat<ons weic mailc i>n 



.1 20 sec observe, 10-scc reconl basis, i.c , the 
oliscf vci woiiUl watcli tlie chdd for IJO sec and 
I lien take 10 set to lecoid the disruiitivc be- 

h. kViois which hail oieiirred diirmg that 20- 
sec pciioil. 1 he c.itegoiies of behavioi selected 
for observation were identical to those used 
by OXcaiy and Becker (1967). Briefly, t'le 
seven general categories of disruptive behav- 
ior were as follows; (1) motor behaviors: wan- 
ileimg arouml the room, ^2; aggicssivc be- 
fun'tois, hating, kicking, striking another 
cliiKl with an object, {$) disturbtug atiuthet's 
propvit). gi.ibbing another s book, tearing up 
aiiotliei > paper, (1; disruptive tiotsc. clapping, 
st.tmpifig feet, (5; tutmni:^ atotiud. turning to 
the peisiHi behiml or looking to the rear of 
the loom when Mrs. A. was in the front of 
the iiass. {{)} vnbalizattuti. talking to lithcis 
when not peimiiii'd b) teacher, blurting out 
.nisweis, n.uiie"i.dliiig. ami (7; itutpprupnatc 
tasks, dimtg aiuhmetic during the si>elling 
lesson. 

The present study was a systematic replica- 
tion of O Leaiy and Becker (1967;. To facili. 
t.tte comp.insofi of the two studies, the dc- 
pendeiu iiicasuie reported is the percentage 
of intervals in which one or more disruptive 
behaviors was recorded. Percentages rather 
thpn fre<piencies were tiscd because the length 
of the ohsei v.itions vuiied due to iinaviiidahle 
iiicumstances Mich as .isseiiiblics anil snow 
storms. Ni>ricthcless. mi>st obscrv.uu>ns l.istcil 
ihe full 20 mm, and no uhsciv.ttion lasting less 
than 15 mm was included. 

fcaihtr. In imlcr to estimate the ilegrec to 
whuh the teaihci iolloweil the experimental 
iiistiuciioits. Mis. A. was observed by two 
umlcigiailiiates fi>i 90 mm on Tuesday and 
I hiiisila) afteinotins. re.trhcr heh.ivior was 
not obseiveil oii Mond.iy, Udlnesilay, ami 
I iulay when ihe children wcic lihscrved hc- 

i. kusi Mrs. A, umlerst.mdably dul not wish 
u> h.ivc .IS many as five observers in the loom 
.It imc time. I'uithcrmoie, because Afrs. A. w.i^ 
somewhat leliutani to h.ivc tliicc regulai ob- 
scfvits and one i>i two gi.iduate stuilents in 
die iiM>m at most times, .she was niforineil i>f 
the itcei! foi this obsei vatioiial intrusion .mil 
t.Mc iiiccliaiiics theieof. This explanatiiiii m<ule 
it mij>i>s^iblc to assess the teacher's bchaMor 
wit hot a het knowledge, but it was felt that 
ileccption .diout teaiher observation ciiuKl 
iia\c been harmful both to tins ]>ioject ami 
futiiie pii>jcits m the school. Nonetheless, fre- 
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(cuhci oliNcrv.iiious b) (i\u gt.tilualc 
)(titlcn(s ulu. wcic itUiii 111 the tuuiu ()r cii 
(ir( i\cck ciisitiol sDinc itniforinii) iif het he 
ti.t\tui tliiiiuglumi ilic 'A(.ck. riu f;i.uluaic 
Ndulcnts fuijiK^'iil!) iitti uiiii Mis \. to .|lcit 

lui Ul aiU (lcM.i(a>n> fti/tii JlC CX|KMUi(m.tl 

tllNdUi (tuii>» .tliil Cijit.tlly iiii}nillaiu, (u iciii 
Iiiiic lui ' apjiiupnaU" IkImmui. ()t>H*i\a 
(lulls (lie (caihci's bJiaMui wuc itiaik fit 
.1 *Hls<(. ubscivc, 10 su /cioiil basi^. VUl tale 
guiKs of uai lici bcba\uM stktia! Un ubsci 
\aiion WCIC as follows: 

L ()oninieiHs/>^r(('(/t/t^ responses. 

A A^(^4l^m^^ nist)Mtion "Sow we will 
iKi amhniciu", "Pm <.\tt)ibiiig in 
\oiii ilcsk", "Siuiiul uiu ihc woiils." 

B SiKtol iii^tfmtivH Til like yni lu 
sa\ "please' aiul 'ihank )im'", "Lci 
mc s(*( a (jiiiei haiul", Let's sii up/' 

IK C.oniineius /o//(>>a':/ti; re'sponscs, 

A Praiw "(iootl", ' line", 'A'ou're 
iiglu'\ I like the was I liave )witr 
aiieiuion." 

li, Crtiuhm. "Oon'i iK) ihai", "He 
(juiei". "Sii ill \our seail" 

C Vhuikh "If \»iii'ie mil ijiiiei b) the 
lime I (oum ihiec "If y^ii 

(lun'i gel (o Wiiik uni will s(a) afiet 
sthoul", "Do \uu uaiii lu si.i) in 
(his gronpr" 

I'be teatli(i\ piaise, (.laiiisiu, anil tliicats (li 
iitili\iiliuit ihlblrcii i^eie iMleitfUiateil fuitii 
piatse. (rill(isiii. aiul (lireais (o (he ilass as 
a \\hoI( loi example, "Johiiiu. be (|>ii((!" 
ua% JilUieiKiaU'il frtiiu "(,lass. be ijiiied ". 

I hits. eigh( iiiikieiK ilassis iif te.ului be 
liaMoi U(.ie (eioitiei! (\mm lasses of (oiiiineiits 
pietetltng H^poits^s aiul si\ i I.is>es riilluuitig 
ie%|H)nsev 

1 he (i^ht phases of the sduU were as fiil 
lous J> Ba>e IVnoil, (1^ (.lassiouiii Rules, 
Ithuationa] Sdiuttire, (!) Piaisiitg Ap 
piopriaie Behavior and Ignoiing Disrtiptixe 
Brha\K)i. ('>) lokciis and Backup Reinforce 
fiKut, Piai^iitK Appiiipitati Bibaxlui aiuI 
Igiiouug I)isiiip(i\(. Ik'luMoi (\\ itliiiiawat;, 
(7) lokeiis and Back'Up Reiiilorceiuent, and 
(S) loliow up I filer puxediircs, Kdiuatioiial 
.StriKdite and bodi of die Token Rcinfuue- 



lueiii Phases, *.\cic iiistuiilCil for a |>criod 
iluiiiig the afteiiumn. Ihc ictnaimler ni die 
punethnes weie in clfeet ft^r the entire da>. 

I he (iglit pUKctliirej) were in elfeet for all 2\ 
ebildieti. I he fust four (iHubtions weic in<>ti> 
loicil 111 ilie t^rtici tif Ii)|>t)tliebued inercaiing 
(.lUitucness. I'iM example, it \\as tli(uiglit that 
R.iUs wuidtl have less effect on the (hiMrcns 
beha\uH dian tlie use of Piaise, In aiUlitioii, 
it was tliought that the eombination of Rules 
ami Pi.iise wouhl have leis effect than the 

Tokens :iiid Back-tip Reinforccrs. 

Haw VcrknL After the initial threC'Week 
observer (laining period, the children were 
t)I)se'ived iMi eight tl.iys lAcr .i siX'Wcck Base 
Peiiud K t estimate the fienpieney o^ilisruptive 
pupil behavioi uniler usual dassmoiu condi- 
tions.* riic teacher ^\as o handle the 
till Ml en in whatevei ww) slic*fc;h appropriate. 
Duiing the Base Perioil, Mrs. A. instructed all 
the eluKlren in subjects like science ami arith- 
metic oi t(K)k several students to small read- 
ing gicnips in the back of the room while the 
/est K}[ the tlass engaged in iiulependent vsork 
a( theii seats. Neither the particular type of 
activity noi the duiatiou was the same each 
clay. Stais and vaiioiis foinis of peer pressure 
weie spiviaitically uschI as classroom contrcd 
technu|uc*s. but they usually had little effect 
aiul i\cie ilisiimtinucil until experimentally 
leiiitiinluieil during the Follow>up Phase. 

(Umuoom Rules, There were seven observa- 
tions over a three-week period during the 
seiiiiul phase of liie stuily. 1 he following rules 
oi iiisii ui >iiiiis weie placeil lUi the blackboard 
by tlu' teachi'i. ' We sit in liiir seats, we raise 
our haiiiU Ut (atk. ue ilo not talk out of turn; 
wt kcip uui desks <leai» we fate the from 
of (he loom, we will work vety hard, we ilo 
iitit t.iik III the Ital!, isc iln not run. ami, we 
do Hot disturb leaihiig gioiips. ' Mrs. A. uas 
askcul to levlew the rules at least oiue every 
iiioriiing and afternoon, and frecpient observa* 
tions and discussions with Mrt. A. guaranteed 
that ihis Was done on most cKcasions. The 
ilassiooiu aitiMties again consisieil of leatlillg 
gioups aiul ludepeiiileiK seal work. 

Mm of till' 18 oliScTX Jlions iluring the Base Vctiwl 
v\«ii tttiiuiMitti iKiJUM iiiuviis Htii slumii on ihusc 
iljys, jtid di<«lu|iU\i InhjMur on tluisc tL)S wjs sigiiif 
UanlK liss (li3n on <]j>$ uhcii rmwics wcie not shown 
M though nioMcs urro sclitoin Used afUi Hau" Pericxl, 
Uk stvcii sidmeiu-ni obs<'r^JUons when niOMCS oc« 
iniud ucu- chminaic<I. 
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i*lmuti*tniil StTuitun U Uas lu'di \lMi\\ 
ili.il .t >;iuu ileal •)! ()k miuc%^ in Kikcii tciii 
liiiidiiini (11(1^1. iii.is Ik .1 luiiitii>ti iti (!u 

ilMl .1 ftlliilUHi oi I ('iIifuU( Hit 111 lOlilUl){t.li(i(\ 

Sitiic till !uk(ii IMi.iM uf iLt 
(li li^liCil Ui In inul ilillilt)* stiUiUlUiI .uUm 
IU\ tll.lt tlu ICiilil'l llllCltCll, MiV A WAS 
.tikCil to lO^I^.ilit/l lui plU^I.Uil iilto fulU 
.10 ttliti H WlOliN Hi llu .iftCilUMMi Hi uliiili l)tC 

uluilc I law |Miiiu|Mtal, c..i,'., ^pclliii>;, u.ul 

lilg. .ilitiltlil tli, ailil M 11 111 I. 1 ltU<>, the |lttl|MIH 
ui till lalili.lllotl.il StUlitilll lMl.i%C U.i\ lo 

.i»tc*i tlu uii|>oitaitii. iif %ti lit tiiu fft I jii . Mt\, 

\ iiltitliilKil to l(Vt(U tli( lilK'% tWiK .1 \1.1) 

iliiiiii); lliiN |ili.iM.' .itiil .ill \tiicccilili|; ph.i<ti\< 
Dtliiiii; llii\ |>li.i<i( tliiK U(l( fi\( iilmi\.itioli\ 
o\cr .1 tuo'urck pi'i i<nl 

/'r<il>( .t/tf/ Ifi^ftiftt. Ill .lililittiMt lit Killi.\ .Hill 

l.tliii. itiiiti.il Striiitiiii. Mis, a. ua\ .i\kal 
|it.ii\i. .i|>)ilO|/i i.ili hili.iMift .ili^I Ut ij^liiiu 
illvtUptlXL htll.iVtill .1\ llllllh .t\ |lOMlbli lift 

t\.ini|ili. sUi \\.i\ .iikul lit if^iiifli iliiMliii 
wlio ililt l.tl\C iIkH li.iiiiU InfiiK .ili<t\\(.i 

tti^ (|(K\tttiIl\ .ttlil li# }n.ii<tc iltlliluil uliil 

i.iiM'il ilu-ii h.ituls bcfoic %|KMLiii>; Iti .idili 

(lifli. <tlu A\kVi\ to iliMi>lltlliU( Ikt tlH of 

tlu(.itt l)iiiin>; thi> [AiA^i tliiu wvti U\i «fli 
<trr\.tti<iti<» ovci .1 luoucik {iviiihI. 

TohttJ, (J.n^iiMiIll KtilcN. Ktliii.ttliiti.il 
tit tiiU , .llltl Pl.tiK ailtl Ij;ilollil)r Kin.illKtl 
lii I'tUtt. *1 Ik c\(n.iitiKtilcl ttiM tin. thililicii 
lli.tt tl.^y woiiltl ii.ii.i\c |Mnlii\ tii l.ilih^t Unit 
tifiio (.It It .ifliiiitn>ii, I Ik |Miiiit\ v\liitll the 

thlMuli rCtLiXCil tftl tllttC fiMir tHi.lMtJhii 

i.tn^dl fttitti 1 to H\, .llltl tlit. tlitltluti UvU 
ttiltl lli.it tlK (Hfiiiit uoitM iilkit lilt ixuiii 
lo utiitti tlit) lolltfwcti iIk tiil(\ ^iLuLii oji 

iIk lihiiklMMitl 1>\ .\li\, A. When- jKnMiiU. 

i1k^( {Mjiiiit aUii ii.fktt(tl tlii t|tt.tlil> ol tliv 

llllltlttilt |;.ll lit IjJ.itlOli 111 ll.iNS tllM ttttUfll 

.liiil iIk .utiil.ii\ ol iIkh .iiitllllKlli ot Npvil 
iti>; 11k iliiltltdk y iKll.lViiit lit tlit ittiitliin|^ 
«litl hot itifitutiti. llidi i.ilin|;\ ill till .tfld 
tiiMiii \i .1 tiiiiil u.iN .iliNdil, iit iCidVLtl iim 
|Miitil<t 1 lit jnniil> til loLdi^i wdt jiLiittl Hi 
>tii.in hotikii oil t .It li t liiKI iK Slit |miiiiI\ 
ucK i\tli.Higi..ibl( ii>l i>.ttkii|i idlitoitdN 
ttttti t.HitK. iirtili.ilitN, tlollt, iOllHit, Imi 
lt*ili\. .illil tin llHtkt. i.in|;iii|^ Ht v.iliit litiiii 
^ to hCHU 1 liC \.Hldv i>f |ni/t<t i.i.uK ii 
likt Iv tli.H at it.i<it oiu oi ilk it(tii<i woiiltl In 
.i itititottLl li>i (.itli tltiltl ! he |>ti/(.\ UiU 
till ilit|il.i\ i.><t\ »ill(,UliMiH. .iilil tlit U.ithd 



a\k('il (.uli tlulil til H'Irtt >Uv |iti/( he uivlial 
liic.iiti licloK the i.ititi^; |K'iiml \taitai, 

I)uiiii>; iIk HHii.il ToiH ti.iw, the .'hililidi 
wdt (Ii^iliic tot )iii/i\ jHM .itici iIk t hniitli 
i.iiiH^ .it .t|>|>io.\Hii.tt(lv H.kSO. 1 hdc.iftct, .til 
j>ti/CN udc tli\tiiluitcil .it the cHil of the tLi). 
ItM llu hill 10 >iliinil il.i)\ iIk (liihheii dnilil 
i(td\( |>ii/(-s e.ith il.i), 1 Iktc uete .ilu.t)\ tuti 
lextN tif )iii/(<t. i)iHiti^ the Utsi 10 il.i)v. .1 
thiltl li.iil iti i(id\e .It h.ttt 2T) |Miiiit\ tti le- 
tii\i .1 2 to 5(» pri/e (level one pii/e) i)i .15 
|niHiit i<i i(td\e .1 10c fni/e (U\cl two |iii/(;> 
Itii the IKM M\ tl.i)>, |niitit\ ucte .it (iHiitil.iti.il 
hit tuii tla)\ ami (\th.iii|;etl .H the etiil of the 
Mioiitl <Ia). Wlidi iliililidi si\eil tlidi |n>iii.. 
hii tUiitlu)s a thiM hail tti Idcixe Sfi |niiiil\ 

10 i(iei\t .i lOc pll/e Ol 70 |HHiit^ to lctCi\e a 
20(* |)ti/c. 'riicii, a six-i!a) period otrurrcd in 
wliith |nHiii\ ueu .it(iHiiiil.iietI ftii tlitee ila).\ 
.iiivl (Mhaii>;(tl .it tli( ctitl of the thiltl tlay. 
Dliiiii^ llti\ peiiinl, a (liiM hatl it* Kteivc 85 
|KHiii<t to it.(i\( a 20^ pri/( ol 105 poiiit% tti 
Kt(i\c .i »^0(> pti/e. \Vliciic\d llu pri/e% ucre 
tlitli ihiiUtl, iIk tliihltdi l(lHit|U<%lletl .ill llieH 
|niiiH\ DiHHi); 1 iiketi 1. thcic \Ner( 13 'ihui- 
vatioiis over a fue week peii»d 

lot the rH\t week, the expel Hiicntct te- 

p(.iUtl iIk Hl%tlil(tliltl\ Iti the (l.i)\ .it lliC 

h(|;iitiiHi>; of eadi .ift( t tiin)ti )e\Moli. Hoth the 
(.xpeiiiiiciild aiitl Mt!>. A. i.itetl the (hiltltcti 
(aili tl.i) fill ihe rii%t week m tittlet tti tcadi 
\lt\ .\. liifw iti i.iK th«. ihiiilien. Tin expert 
liidHti \.il 111 ilic hatktif iIk itniiiiaiit^ * .tliiletl 
hi<t iaiHi|;% tti Ml\. A. in .i tttricptHitiii\ 111.111 
lid .litd (.it It tatiii>; pdiiitl. Ml). A> tttilt/cti 
Infill iaiHi|;\ hi .iiiiwii); .tl a fiiLiI latitii; uliiih 
<tli( pill 111 the (111' en lnnjkU-t% at tlu Chtl 
oi (.ttit liNMiii peiioil. I h( intthiiil tif .Hii\iti>; 
.11 .1 iiHHihri til i.itini; til he pl.uetl In the 
thiltl % hin#kl(t \\A\ tti Ik h.iuil tin thi thiltl \ 
iiiipio\t tut Hi in hehavitit. "1 hat i\, if a thiltl 
>h«M\til .111) tl.iil) iinpitneilK'tit 111 (ottltl K 
^tut a t.itiii>; tif .ippioMtiMt(') 7t til 7 Ml that 
ht ttiiiM iiMi.ilK eain at ha%t a v ull pli/e. 
Matkctl Hilpiti\diit ill Hi hchaMiit t. l(p(ate'tl 
(hipla ^ ill ttlati\(l\ f^otnl hch.iv.tii iiMiall^ 
i^.HianUtl iaiiii>;N fit m .S lo 10. U.iihi>;% [lii..> 
1 lo 5 \\(U >;i\Ml uhdi a tlilKl ua^ tli^t tiptive 
aiiil (litl Hot (\iil(iit( .iii> ti.iily Hlipliivdlit iit. 
Alilioii.;!! tiii li a laliii^ twtiiii iii\til\('\ nititli 
<itihjttii\( jtiil>;tiidit on ih( patttiftlu tcaihei. 

11 i<t 1(1. iti\el\ (at) to HHpldlidit, and a %tih 
'ithaiv aim tif tlu <iltuU u.ts to .t^^(--l^ uiidhd 
.« lokdi totdii tiiidtl li( iiiipletiKUtttl li\ otii 
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iculicr 111 jkiUsy of a\i'r.ij;i' m/c Afior ihc Uim 
i\(Tk. ihe iculici .i(liiiiiii>(rre(! die Ttikcii 
Pr»>):tjiii hci^rlt. aiiil ilic ( \f>c'r nut liter 
JiC'cr presi'iii t\licii ilic ihiMrcii ucii being 
»»Wr\iiI It ilic cxfK'iiinuKci li.ul l)ccii picv 
cm «liitii)K llir I okcii PlUM'N bill not iliiriiig 
U iilulr4t\.il. .ni\ cHctu^t (h( roLcii rit)^r:iiii 
uoiiM Ii4\c been liMitoiiiitlcil b\ (lie (Xf>cri 
iiiciiicrS proeiitc. 

l\ tthdutn'itl. To (I('nii)ii>(M(' (lu( (lie niLcn 
.uul b.Kk'U|> rcinlurLcr> ami iioi other f.utoiv, 
Muli AS ilie (haii;;c'v ili.it ordinariK ouiir dur- 
ing ilic HhiM)I \car. auoiintcd (or the tib- 
>ci\cd raliKiion in ili>riif>(i\c bcli.uior. tlit 
»nkni and batk^np rcinti>r((-r> ucu uidulraun 
diiriny; ilii> plia>c 'I Iirrc ucrc m'\cii t)b%cr\a" 
(iiMivoxcr a li\ct\ix'k |HTi»Hl U'lirn (he pri/CN 
and die booklet V t\cre reiiio\ed from the riH)ni» 
Mr> V lold ihe (hildreii (ha( die lioped 
iliai the\ tvoidd btliaxe av well a> die\ had 
dnriii^ lie Token PerimI and eniplia>i/ed liou 
happt die WAS t\iih their reieni itiipro\einen(. 
Rnlo. Fdmaiional Sirunure. and Prai%e jnd 
l^iHinii;; remained in ( Ifet t. 

Tnkrn II When ilie niken> ami b.uk np 
reinlorierv t\er« reiiiMaied. ilit tliddicn *A> 
lamed a pii/e on die hrx da\ if thi\ rcteixeil 
'2'* u> "<> fM>iniv For [lie nc\[ ft>iir daw [here 
t\a> a oiiedax «lela\ bciueen [oken and batk- 
up reinlorteiiient. die reinaiiiuUr of [he Tokui 
Kein>iaieiiien! PeriiHl iiiu»hetl a [\\o-ila\ de 
lax ol reinf >irenien[ Tht pri/c and jHiini 
iriii WAS identical to th:u during Token 1. 
Dining ihiv pha>e» diere were fi\c obver\aiionv 
o\er a it\o-xveek pcriinl. 

hf^fhnc up 'The [oktn and back up rein 
h>rier> t\ere ajjain ut[lulraun in order [o see 
it die appropiiaic l>eha\ior ((>idd be main- 
lamed iiiider iih»r( normal iIa»i<H>iii (oiidi- 
iion> In addiiKMi lo the loiiiiiiiied lue of 
l*r.ti>e. Rnle>, and Tdiuaiional Siriiiiiirc* ii 
t\a> MigKevied thai \lr> \ iniit.iie ihe iih* t)f 
a >\>ieiiiaiii >iai >\s[(iii (.luldrdi tould le 
rei\e Irom oiie [i> ihne >i.ir> for ^innX luh.i\ior 
fx%i(e diiiiii<; [he iiiorinm; and onu thning 
tin aluriKHU! In addiiion. liie iliddun re 

I itefl e\iia >iar* loi bemr luhaMoi thiriiij; 
the nioiiiini; rtMriH^m brc.ik.ind loi di>pla\iii>; 
appi'ipnah luhaxiui u|Hm (itKrtii>; tin loom 

II •» r> ami 12 10 \i tinu>. exiia >iai> uen 
L'ueii iMilu be>i biha.(d lou of .hdtluii 'The 
ihd«tt(ii «immtd Juir >iar> ai ilu did of ihe 
dav. it till % li.iil IHoi moK >Mr>. ih(\ ruuxed 
t ^f>ld >iar dm t\a> pLuul on a permam.ni 



wall I ban. If a diild recei\etl 7 to 9 Mari. he 
reiei\eil a jjreeii siai ihat was plated on ihe 
(hail. The b<i\i gohl siar> and ihe ^\tU gold 
>Jarv uere loiinied eadi da\. and each member 
of ilie grtinp wiih ihc greaier number of gold 
Marv ai ihe emi of ilie ueek reiened a piece 
tif (and). In addit.on. aii\ didd who re(ei\e(l 
All em ire ueek oi j;oId i»iarv re(ei\ed a piece 
of eaiid\. All diiidrci began ihe day wiihoiit 
viars M) I ha I. wiiii ihc extepiioii of ihe siar^ 
pla(ed on ilic uall (hari» e\er\oiie eniercd die 
progiaiii ai ihe 5anie level. 

.Siidi a pro(CHlir'» wa^ a form of a lokcii 
remfor(e:iK'iit piograiii» hut iliere were nm 
{Mil lain pro( (plural ddfereme% betueen the 
e\|H:riiiienial plia>es deMgnaic%! I okcii and 
roIU)U-ii|>. 'The ba(k.iip reiidor((^r^ used diir- 
iiig the Token Ph.^5e^ were more expensive 
til. I II ihe I wo pieces of cand\ a didd could 
earn each ueek during die Follou-np Pliasc. 
In addiiion. four ilaiK raiingN ociurred at 
liaUdioiii inier\aK in the afierniMins during 
ihe 'Token Plia>es hm noi during Follovv.np. 
On die oiher hand, biars. peer pressure, and 
a ver\ Miiall anu iit of cantU were used in 
I he Tollou'iip Phase. .\s men Honed previously. 
Ixidi Mar-s and peer pressure hati been used 
vfMiradiialU in ihe Uase PernKl wiih litde 
elfed. Most iin|M)rtantl\. it \va> felt that ihe 
pltaetlllrc*^ ii>ed m ihe FolloU'up Phase conid 
br iinpleiiieiiieil b\ aii\ teacher. Ouriiig this 
phase I here were six obscrvaiioiis o\er a four- 
week period. 

Ixrhahthly of Ohsrn'attons 

The relubiliiies of (hild obser\aiioiis were 
laliidaied .ntordiiig lo die following procc- 
iliir(. an agreenieni ua> 5(Ored if boih ob- 
>(is(r> lettirded one or more disruptive be- 
haiiors vsiihin die >.inie 20sei niieival: a 
tliMgieeiiieiii uas xored if one observer re- 
louled a disruptive behasior .iiid die oiher 
obN(r\('r retorded none. The reiiabdii) of ihe 
miaMiic of tli>rnpii\e behasioi uas (ahiilaied 
ftii c.idi tliiltl e.idi das b\ disiding die iinm- 
bei ol iniers.iK in uliiili tlieie ua> agreement 
that one or more disiiiptise hehasiors lUdirred 
bs ih( toi.d niimhei of .igieemeiiis pins di>- 
.igireiiienu. An agreement ua^ s'oied if both 
ob>euers recorded the same beli.iMor uitlnn 
th( >jiiie 20->e( imersal. .\ iIi>.igi(Tiiient was 
M«)ied if one «»b>er\er rctorded die beliasior 
.iml the other did not. The ieliai>ilit\ of a 
paiiuidar dass of iea(hei hehaMor on aii) 
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CHIC ila> \va> lakulatCil h\ tlivitliiig ilie tot.il 
number of agreements foi that tht^s of beha\ 
iurs b\- (lie total number of agreements plus 
tlisagrecmeiiis for thai class of beliaviors. Re- 
liabihtici '.vcre calculated difTerently for cliiltl 
behaviors ami teacher behaviors because iWV 
fcrent l>[>« of Ue[)eiuleiii measures were uti* 
iueil foi clithlieii aiul the leaihei, ami it i%.is 
tcii ihai :<rhabilii\ nie.»nres slitiuM be ic 
|xiitcti toj the sj/ctifu (le[K;mleiit iiie.iMites 
ux.%1. 

At kj*rox!t r el lability check 4\a> nuilc %.lur 
nii; til*: ditlcrnotMi on cv< cliihl during the 
Bj5C Pci.shi. and one chiKl hail tlircx/ Tlic 
a\erj^c lelt.ibduy of the measure of dk>iu|iitvc 
behaMor during the afteiiit>«iii> of the U.inC 
Pcrunl lor e.nli ihr seven ibddrcn raiigcil 
from «8 to 100^. !hi lotlouing figiires re|^ 
resent the nanine* oC :diabilii\ elieik* and 
tne averagt of iho>e rehabiht) checks afiei 
ihc pM>c Perioil ili rough the fuNt Token 
iVriott U.i eacU child. SI. 6. S6' .S'>. 7. 9V 

(i. 91* . 51. fi. 95* c.. S5. 6. 87\,. Sti. b. 
iii' t.. i>#. 97^ Bciaiive ol the re|x;.ued high 
reliabituies. reliabiliiv chctkN uere iliMun- 
(ifUicM when the Uiken and back-up reiiifiircer> 
were reinsl»it«l, i.<*.. mi rehabihtv checks as ere 
made «hiiing oi aftei ilie \\ iihdr.iis.d Plia\C. 

.-Vdetiuase niorniiig reliabdities uere not ob- 
tainetl nnid the Rules Phase of ihe NUidv. The 
tollowuiK h^lucs rcjirs-ieni ihe nunibei of ic 
iiabihr. checks and ihe a\erage i*f iho>c reh- 
abdit> <het>f* diKing ihe Rules Pha\c. SI. .1. 
93^,. 4. W,. SI. 3. 9K„. S6. X 8S\. 
Nformng rcli.ibiluv checks aficr the RidcA 
PbaiC u'cre loaile a|i|#io\iinatel\ cm*\ tliiev 
olKivaifjUN <a|)|)ro\imatel> seven ih€.imoun; 
Uiro»!t;h ihc fir>l liikeu Peri*--d, .\\eij;;e r 
IiaodUKS ol the ^>ui children duiiiig ih*. 
Rules, tdu.' a » II V 1.1 1 Stnutuic, PraiH and Ig 
nore. and 1 *k:n 1 Pha»e^ raiigcM fri»m 
to 99**;.. 

KU'\eu rchabiutv checks hir the \arnniN 
clavscs ot leacher behavior before ilie PraiNC 
ami Ignr.re Phase i\aN iiitriMhued >i elded 
'^vera^e reliabilities as f(dhius. academic iii- 
Ntriuuon. 75*\.: social instruuion. 77* „- |)raiNe 
Ut individuals. 77* ,: praise to the class. 91*^,,. 
tiitTrHui io mdisiduals. 73',,. (rituisni lo the 



'Ilcforc 10 ot the 18 observation ila>%thumg ihc Hast* 
Pcrio*! wcfr clitninatcfl iK-caujc movies v*cic shoun on 
ihov da\$. at leaji ihicc ictiahiUiy checks had hccn 
made (luiiii(( lie* aficin.x*!! on each child. 



ilass, 12*1, threats lo individuals, 83%. and 
threats to the class. 83%. 



RESULTS 

Chtl<{ llehavtor 

Figure* 1 aiul 2 |#rc»sciu mornijig ami after 
notfii data, some iff the variabilit) svithin con 
diiion> can be >eeii. Figure 3 presents data of 
individual children as well as an average of 
ac-\cii chdilreu across afternoon conditions. 
An aiial)>i> of variance uas {>erforiiied «)n the 
(icrceiUagc-s of conibmed disruptive behavior, 
avciagCil i%Jliin the eight afteri tow experi 
mental toiiditioio. for the seven subjects (See 
Fig. 3;. The .<iial>>is of variance for repeatcnl 
mca>iires (Winer. l*J(i2, p. Ill) indicated dif 
fciciico anitiiig the eight cxpcrinie.ital con 
ditions {/'^7.3. d/^7. 42, /XO.OOl). On 
the otlici hand, the pcr« entages of combined 
disruptive behavior of the four children ob 
sei\cHl III the iiiorniug, averagcnl vvithin con 
diiitfii>. dill not change iluriiig Rules, lidnca 
(loual Sti lie tore. Piaise aiul Ignore, or Token 
1 (/ ~ 1.0, df =^ I, 12), DilFcrenccs among af 
teriioun conditions were assessed b> / tests. 
Sigiiifuaiit .Old nonsignificant ililFerciices are 
griiiiped individiiall) in Table 1.** 

It >K')uKl be emphasized thai comparisons 
beturcii FoIKjw op anil Praise and Ignore are 
iiioic iiieaniiigfol than conipajris<ms between 
Fidlotv up and Uase. Rules, or Educational 
Struuure. Praise and Kollo^v U]! were similar 
piocdhucN. both included Rules, Educational 
SiKtiiure. ami PraiNC and lgn<ire. ^*lle Uase 
Period ihd nut imluilc an) of these. Further 
tiiore, after RuleN and Kdiuational Structure 
iveic initiated, Mrv A. stated that she required 
iiiori ai.idciUK A. irk fnnu ihe chiMren than 
during Ua\e Peu al. .\ statistical analvsis of 
the gr<mp dau suggests (bat a token rein- 
foreemeiit pMig am can redme disruptive be 
haviiM and that a token reinforcement pro- 
gi.im tan be replaced vvitli a variant of a 
lokeii progiani uitliont an increase in <Iisiup 
ti\e behavioi. However, a more detailed anal 
\sis of the ilata for iiidividi:al children indi 
lateil that the Token Reinforcement Program 
was more effective f<ir some children than 

Otlfls. 



Tho t.ul d u-sis. 
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CONSECUTIVE PAIRS OF OBSERVATION DAYS AVERAGED 

l-ij; 1 Av«.i<i);«. fx:it(.tiijgc of wmbui(.-\i ^tMupUhc bchjii^r ul scicii chiMrcn during .iw jftcmoon o*cr chc 
cij;ht umitiuotn Bj«. Rules. EaIucjUuiuI Suucturc, PrJi%c jml Igiiurt. lokcn I. Uithiirswal. Token II. 
FoIIovT'iip, 



The HitrtKliutiuii of Rulc&, Educational 
SirucUirc, .iiul Praise and Ignore did nut 
have an ct^nM^tcnt cITctt.^ on behavior (sec 
Kjg .S liaising Ajipropriatc Behavior and 
Ignoii.ig Disruptive Behavior deserve ^iKcial 
mention. Altliough Mrs. A. o>ed cnticiMii oe- 
4.a^u>iialK during the Piai^e and Ignore Plta:>e, 
>he geiieially igiiui A ili^tiijuive behavtui and 
u^ed piauc frei^ueiitly. InitialU. a uaiiiber of 
ehildren rcs{M)nded ucll to Mrs. A.*s praise, 
but luo bo)> vS2 and SI/ who liad been dis- 
iu|uive all ;^c.ir becauie progrosivel) niure 
tinnily during the Praise and Ignore Phase. 
Otlicr (.hildien ap|>cared to observe these bo)s 
being disruptive, ^vith little or no aversivc 
tunscquencc5> and soon became disruptive 
themselves. Rela) raees and hiding under a 
tabic tuntiibutcil (i> the pandemonium. Si.v 
ei.ll ehildicn uerc ^o disruptive that tlie aca- 
dnnit pui^uits of the re:vt of the (.lass became 
im}His>ibk. Tlie situation bc(..tme intulciablc, 
and the Praise and Ignore Phase had to be 
distontinucd nuicli earlier th.in had been 
planned. 



The disruptive behavior of 57 was reduced 
to a vcr) low level of 15% a combination 
of Rules, Educational Structure, and Praise 
.uul Ignure. In the pievigus token program 
(O Leaiy and Becker, 1967), in uhich a nun.- 
ber of variable's including rules, praise, edu- 
wiiioiial dtruciuie, and a token program were 
Miituhaneousl) iniroilu<.ed, JiHtipiivc behav- 
ior during the token f>criod was reduced to 
a level of 10%. Thus the present Token Re- 
inforcement Pr*igiam probably would not be 
expected further to icilucc disruptive behav- 
ior in this child. 

During Token I, there was a marked reduc- 
tion ( ^Ko> disruptive behavior of 
five chiidrcli (SI. 52, 53, 54, and 56) and a 
reduction of 5% in 55. Withdrawal of the 
Tt^ktn Program increased disruptive behavior 
from to 45% in these six children. Retn- 
statement of the Token Program led to a dc- 
irca^c in five of these six children (51, S2, 53, 
51, 55). The disruptive behavior of five chii- 
drcn (SI, Si. S-l, .S5, and 56) ranged from 8% 
to 39% lower during the Follow-up than diir- 
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CONSECUTIVE PAIRS OF OBSERVATION DAYS AVERAGED 

I-ig^ i. Average percentage of combina! ilmupttvc iKhjtiur «f four ihiKIrcii during tht morntng over 
h*c coiMlilioiw. Baic, Rules. Education jI Struiturt. Pi-isc and Ignore. Token I, Withdrawal, TuVcn II. 
FoHoW'Up. 

Ignore Phaic (S7 hail 15% ilibruplive bchavioi 
dtiniig the PraibC ami Ignore Phase). Token I 
anil Token II were associateil with marked 
^fCiluctiun^ of disruptive behavior of S3, but 
the frequency of disrupt!. e behavior during 
the Follow up was not substantially lower 
thrtn during the Praise and Ignore Phase. De 
finitue conclusions concerning the effects of 
the Token Program cannot be c' awn for S5 
and S6. although some reiluction of disruptive 
behavior was associated with either Token I 
and Token II for both of these children. In 



ing the Praise and Ignore Phase of the study. 
5iitce on no occastoii did the Follow -up procc 
durcs precctle Token I and/ or Token II» this 
study did not demonstrate that Token I 
antl/o( Token II were necessary conditions 
for the success of the Follow -up procedures. 

In summary. Token I and Token II were 
dehnitely associated with a reilu(.tion of dis- 
ruptive behavior, and the Follow-up proce- 
dure was effective with lliree of the six chil- 
dren ^Sl, S2, and S4; who had more than \S^/o 
disruptive behavior during the Praise and 
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l-iji r<-rcMiiagi' of *oiiil)iiic4l duriipuxt Inhaxior 
Bav Riili*5 Kilncaiiona! Sirucitirc. Praise atul Ignore, 

.uMitioii. the <lisru|>ti\c f>cha\ior of 55 .iml 
St> U.IS .iiid 20* ;. less rt's|>ccti\cl\ duniij; 
Fiillou u|> tiuii (luring tlic Tinisc .iml iKHore 
Phase. 

T radit-r licluwior 

On one (l:u. the percentage of c.icli of 
liie eiKht ( lasso of teaclier beliavior ua^ cal- 
cul.ue<l h\ dividing the numbei of intervals 
in uhi<h a partirular class of behavior oc 
(nrre<l bv the total ntmibei of intervals ob 
seive<l on that da>. Percentages rather than 
frequencies were used because of slight varia- 
tions from the usual ?H) inin time base- 

Ihe percentages of different classes of 
KMC her behav ior were averaged witln'n two 
major conditions- (1) data before Praise and 
Ignore Ph;ise, and (2) data in tlie Praise and 
Ignore and succeeding Phases The data in 
Kig I show tliat in the Praise and Ignore 
Phase. Mrs \ increased use of praise to in 
dividual chdclren from 12% to 31% and de- 
creased use of criticism to mdivichials from 
22*V to 10% Mrs A also increased use of 
praise to the class from 1% to 7% and cle- 



5 « S r T,W I2f k « S p T,w T2 f 

for caih of scvtn children lUirnig ihc cighi conditions: 
ToUn I. Wiihdrawal. Token II. Follow-np. 

CI eased criticism c!irected to the class from 
11% to 'S^^^. Ik-cause the frecjuency of threats 
uas cpiite low. threats to individuals and 
thieats to the class were combined in one mea- 
sure Using ihU combined measure, iNfrs. A/s 
use of threats decreased from 5% to I %. There 
were no differences in Mrs. A.'s use of aca- 
<lenu*c or social instruction. Consecjuently, the 
changes in the children's disruptive behavior 
can probal)l> be attributed to contingencies 
and not lo Mrs. A.s use of cues concerning 
the desired behaviors. 



DISCUSSION 

Although a Token Reinforcement Program 
was a significant variable in reducing disru|>. 
tive behavior i.i the present study, tlie results 
.ire less dramatic than those obtained by 
OTeary and Becker, (1967). A number of 
factors probably contributed to the differ- 
ence in effectiveness of the programs. The 
average of disruptive behavior during the 
Uase Period in the 1967 study was 76%; in 
the present study it was 53%. The gradual in- 
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hig I Pcrccniagc of various icachcr f>chaviors lo in 
(IividuaU anil to (he ciau during the cighi coiulitioin; 
Base, Rules. Educational Siruciuu'. Traisc am! Igiiort*. 
lukcu I. UiilultawaL lukcii H. E-uHuvv-up. 

triKliiciiuii oi ilic \<iiu)U!t {)ha!tC!t of ilic |jru 
gr.im was prubably Ics^ cffcitivc tli.iii a ^Iniul- 
tancuiib iiitruiluttiun uf all the pruLCilurc^r 
111 the prcMous stiulv III the eaiUei >tiiJ). the 
chiliireii rceeiveil mure frei|iient latiiigs. K\e 
ratings uerc made each da) at the iiitroiluc- 
tiuii ul the i.J'hr tukcn prugrain, aiul tlie> 
were gr.tiluall\ rciluceil lu tliiec raliugs per 
(!a)> In the present itiul), tlie thililrcn re 
ecixcil luur ratings per ila) ilunng a 2-lw 
periuil. In the lUbT j>tiiil>, the Ua:>!> cuuM eain 
|K)ints for |)op>iclcs b) being quiei while the 
teacher placed ratings in the children's book- 
lets: in the present study, group points were 
not intor|)oratcd nito the general reinfui ce- 
ment program. In the 1967 stud), ilic teach ci 
attended a v,cckl) ps)thology scininar whc.c 
teachers discu^ed \ariuus applications uf 
k-arnnig pruRiples tu clav^ruom nianagenieni. 
All esprtt dc turps was geneiaicd from th.it 
seminar that probably increased the teacher's 
coininitmcMt to vhangc the childien s bchav 



ior. Although Mis. A. received graduate (red- 
its for her extensixe participation in the proj- 
ect, ^he (lid not a(teiid a seininai in classroom 
management. A niiinber of (hildren in the 
present .study had an abundance of toys at 
home and u was diiricnlt to obtain inexpen 
sue pri/es uiiieh would serve as reinfoicers; 
in the earlier stud), selection of rcinforccrs 
was not a diniciilt problem, since the children 
were from disadvantaged homes. 

Hclatt'd Cains 

Aiodcmn. The I I childicn for whom there 
weie both pre- and |>ost-aieasnres on the 
California Achievement Test (including SI. 
SI, S5, SG. and S7) gained an aveiage of 1 5 
yr from October to June. The mean CAT 
s<ore in October was 1.5 while the nitm score 
ill June was 3.0. Although theie was no 
niatdied control group, such gains are greatei 
than those iisuall) obtained O'iegs and Clark, 
lUdS). While siirli gains are promising, con- 
(liisiciis about the effects of a token h)stem 
OH academic |Krformance must nwait a more 
systematic analysis. 

Attrtuhwcc. Comparisons of the attendance 
records of the seven children during the ob- 
servational days of the token and non -token 
pliitses yielded the following results: the :i\er- 
age attendance percentage during the '15 ob 
ser\ation da)s of Base, Rules, Hdncatioiial 
Structure. Praise and Igiioie, and Withdrawal 
was 8b*^(,, The a\eiage attendance percentage 
duiing the 20 ubscnation da)s of Token I 
and Tuken I! was 1)8%. the a\erage attend 
aii.c ptuentage during the 26 observation 
da)* uf Tuken I, Tuken II, and Follow up (a 
variant of a tuken program) was 99%. These 
attendance record;) are \ery encouraging, but 
beta use of the usual scasunal variations in at 
teiulaiRC and the small sample of children, 
im^re defniitivc evidence is needed before con 
clusiuits abuut the elTects of a tukcii program 
on attendance can be made. 

Cost of P}o^rnm 

The lust of the reinforcers in the present 
stiuly was appruxim.ttcly SI25.00. It is esti^ 
mated that 3 hr of consulting time per week 
uuuld be essential to operate a token rein- 
fotictnent {jrugram elTectivcly for one class 
m a pid)Iii school. The cost of such a progiam 
and the amount of consulting time seem rel 
ativcl) small when compared to the hours 
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|)i>chologiM> speiul in tbeiaj)) wiili children, 
oficn wiihom ()r(Hkicii)g ^ignifuani behav- 
ioral ihangc) \%$). ! urihcinuuL% a^ 

e\Klca(C(l in ific present itiul), contiol oi 
behavioi may be sbified from rem loiters, such 
as io)>, to reinf<>rter> existing within the nat 
ural edmationai netting, iucb as stai^ and peer 
prcitige. 

Ci'titrahzattoft 

Diirnig ibc njorning. the majority of the 
children were engaged in independent seat 
uork, while lour or fi\e chddren were in a 
reading gioiip with the te.ichei in the baek 
of the r<K)in Altboiigb there were rules and 
fre(pient instrtu tioii> iliiring the morning, 
thert u.iN IittK [ einfuu enient ioi appropriate 
behavior, sinic Mis. A. felt that it uould be 
(bsiuptue to the re>t of the elass to inteiitipt 
reading gioiips to praise (hddien who were 
doing iiide|K;ndent wmk at their seats. A>llun 
and \/rin found that ui>tiu< tioiis uitli- 

out reinloKement h.ul little elFect on the be- 
havior of inent.d patients Similar)), Rules 
vin>iru*i»uns^ without ieuduueiiient did not 
inHueiuc ibt behavioi of the iliildieii m this 
siudv. 

\fis \ was instructed to praise appiopriate 
behavior and ignoie disruptive behavior in 
th<^ morning well as the after noun. Huw 
e\er, Mr>. A s triteria of appropriate behav- 
ior in the inoining differetl fioni her ciiteria 
in the afternoon I'or example, in the morning 
she often an^vercd ijuestioii> when a ihild 
faded lu i.ii^e his hand before speaking. In 
the afternoon, on the other hanti, she generally 
ignored a thiM unless be raised his hand. In 
order to .icbrnc "gencrali/ation" of appiupsi 
at< bthavtitt in a Token Prt»giam sueh as this 
one, the tcadierS rcNponse to disruf)tive be- 
havior must remain constant throughout the 
dav Ihe percentage of disruptive behavior 
was reiluiLiI duting the niurmng of the first 
few (lavs of Token I, but the children prestim* 
ablv learned to disirinunate that their appro- 
priate behavior was reinforce*! only in the 
aftcrnrmn The dilFcrences in the children's 
behavior between the nionuiig and ihe altcr- 
noon help to stress the fx)int that generaliza- 
tion" is no magi<al process, but lather a bc« 
bavioral change which must be engineered 
like any other change. 
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Educational Technology: 
New Myths and Old Realiiies'^ 



ANTHONY OETTINGER 
SEMA MARKS 



Many claims have l/vcu rnadc ahuui the poicni'ml Viihic of modcui technological 
eijinpnivnt oiul Uihuiijucs jot the impiovettunt of education. In this article 
the authoi^ evaluate some of these claii-is iii def)th, Fiist, they exarniyie 
the a^sCJtiOu that tcthuoloi!^y icill piomote ** individualization of instruction,*' 
lontuutiug Inuad ilulins *oith a iiuinja^K) reality. They then outline some sources 
of lesistamc that in 11 make it dilficult to introduce new educational technology 
into the schools. I hc authors illustiati^ thcii case by lefcning to two examfyles of 
cdxuattonal tcthnulo^. the IVatsUown (Mass.) Language Laboiatoty and the 
Stanfoid'Ihentwood C.A.L Labouitoiy. They ycach the conclusion that the 
shoit'Uinge claims madt; foi educational technology a)e unfounded. 

Many people bth^vc that teJmoIog) uill ic\oIiiliunizc cihiLation. A Republic 
Siccl advcrliseinciu iclls us: 

J>oiiRil.»y a sniglc coniptKci giu iiKliviihial insiruLtioii to scores of students— ii) a 
du/cii j>ubjttt^ .»i tlu ^.u»»e nnit. . . . *1 lie toniputer vmII \ ,y probably revolutionize teach 
ing— ,iiiu Icuhin^ wiihin a tlccadc. It ij> airc.uly happcung in its early stages. 

Compute in^iaiLiion can piacutally (and pleasuiahly) allow each itudcnl to learn 

• A«la|»Uu it) iIk l»in^*i:i fiuni ilu K>illKt)in»iig hook huu, Ci}mpiiUr, Run by Ocllingcr and 

tlu an'|M(<sof tlu If iuaHl Tiogum on Tcthnology and Stxiiiy, 

HARVARD EDUCATIONAL REVIEW, 1968, Vol, 38, pp. 697 717. 
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more, faster, but alway* at his own jMtt. Iiuii\MiiaIucd in^ituuion, the uhimatc dream 
of effective education, is well wiiliin tlic range of po$$ibiIii/.^ 

\Vc are also loKl iliat through iti capacity tu iiulivIJiuli/c instru tioii, the com- 
puter uill rccliKc discipline problem^, eliminate the need fur compensatory 
cdiicatiuu, bol\c the dropuut ^ rublcm, and free the teacher from administrative 
tasks And all this is .iioiuid the corner. Or is it? R. Louis Bright, associate com- 
missioner for the U. S. Office of Education's Buieau of Research, has been 
cpiotcd as saying that "couiputcrs will be icad) for massive use in the classiooms 
of American clementar) and secondary schools 'in three to four years.' 

Our conclusions, houever, aftei a study of the impact of technology on 
education under the Har\ard/1BM Piogram on Technology and Society, are 
somewhat le^s enthusiastic. 

Consider, for example, the cl.iim cited abo\e, that technology will usher in 
**indi\ldiiall/cd instruction, the uluniatc dream of effective education.*' The 
sustained differences bctuccn persistent glorific.ition of individuality as a goal 
of education and as a desired quality of pedagogical technique, and the equally 
persistent autocrac) .md ic,^inantatiun of the classroom deserves examination. 
It turns out, as one might have expected, that the meaning of "individualized 
instruction" is in fact eMcedini;!) fu//> and ot' little value as anything but a flag. 
This, however, is not apparent in umeh of the literatuie on the upcoming "tecli- 
nologiial levolution" wliere the term is used with great abandon and little 
dcluiitiou. .\foreover, even if we w^ic to assume a linafed notion of nidividualized 
instiuetiun, theie uuuld still remain vei) serious piobLuis of implementation. 

A fidl dcacilptlon of these problems vvouhl need to touch upon every aspect 
of the school ami its environment. Short of that, houevcr, one may appieciate 
some of the diffieidties of "indiv iduali/atiou" by looking at the moie general 
problem of teilmolu^Ical irmovatioii in the schools. The leasons for the discrep- 
ancy bciuccn ultimate promise and inuiiediate possibility become apparent 
thiough a eompai.aive ex.uuin.uion of the propeities of a system receptive to 
teclmological iimovation and tlie properties of school systems. 

"Individualized Instruction" 

iNfaii) psyihologisis nv \ officially agree that there are individual iliiTerences in 
Icanilng capacities. I'liete obviously is also increasing consciousness that con- 

^Scientifk AmciUau, OCX VI (Scpicmber, 1967), 13. 

*' hnounoiii Role Sctii for Coiin>iii<.r," U aihtn^ton Mouttor, November 27, 1967, p. 78. 
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icinpoi.u) cdiK.uion iluci iu)i scnc cquall) ihc necils and inicic^u of all groups 
in our •.ocict). Cuiunt cJuuiiion.il talk h thus all foi inai\ii!uali/cil instruction. 
But Khat (locs*'in(liviiIuali^ation** mean? 

A ca^c cm I)c niaJc foi ilcfining it as sumctluui^ like pci^onalizing or ens- 
tomi/ing. nanicl) taking a niass pUKluial object ami stamping ii with gold ini- 
tials or hc^pin^ cliiomc on fnis to gi\c tlic illusion of indi\idua! tadoiing. This 
is the sense in uhiili cmicnt cxpciimuital lomputci piogranis greci yon with 

"Good morning. Johnn)" In fillhiL; in the blank in ' Good morning, " with 

the name )ou had to gi\c to idcntif) \oursclf to the maehine in the first place. 
This is more genteel than "Do nut folil, spindle, oi mutilate!/' "Hey you!" or 
*'Good to sec )ou, ^^1)7 A 1509G." It is, howe\er, just as superficial, even when 
randondy selected variations heighten tlie effect of spontaneity. 

A loftier intcrpictation postnlati^* that indlNiJuah/ing means gi\ing full scope 
to idiosyncrasy, to the ficcilom to pnuuc \\hate\ci sid^jexi stiits one's fancy in a 
manner entirely of one's own choosit;g. 

To (uricnt prac titiuneis, indMdii*ili/ation means mucii less than pure idio- 
s^nvi.is) but usiiall) niou tlian golilui initiah. Picusel) what it means is radier 
in doubt: 

During the past dcculc, the tcnii "iiiu wdiuli/ing inio uciiuii * has become a uatdiuord 
whh cthKatioh.il ufoiiutri. Two rcctia > aibooks of ediuauoual orgaiu/.aioiis have had 
this term a% title . . ()d(ll\, hoth \ohimts were uriucn us dioiii'h e\ei)uiiL knows what 
indUulu.ih'zatlon iiK.tii> shuc htahci of tiaia ofiers a working dcftiiiiion of die term. In 
point of fact, thcic i$ gscai confusion.-'* 

In spite or hciause of its obsniie lacaning, indi\ Iduali/cd instuiction is held 
up as a panniea foi the dls of tdiuaiion. Sjjcaking on the iPl (Indivuluaily 
Prescribed Instruction) Pioject at tlic Oakleaf School, Bright explains why 
fcdcial officials aie so enthusiastic about it; 

-Youngstcu of all abilii) Icvtl* wuidd kain more. And dicy would cnjo) school far 

moic, ihus rrdvKin^ discipluie p!ohlem\. 
There uoiiKl bt iu> nted for ioini»enj>ati»r) cducitioii for dcprncil children, on 

which the Icdtjal government now is spending $1 billion of its $•! billion annual 

education budget. 

•CUn Hfatiuis. "imhuau.ai/ai Instruuion." in U.S. Coiij;itss. Senate, Conimiuccon I^bor and 
riibllt U\ if.ui , SitbuxituiaUi Oh KIiK.iUoii, WtUs atnl Ilor/.Djg I'affcn Coiirniiiiit; Htc Adtmnt^- 
tratiou of /Vo^rd»M J»./;„.ii.< ,f C nJtr TitU III 0/ Publn Imu Sq-io, t he lAnneutaiy ami 5<rou- 
daty IWuiatton Ait of ns AtnunUA h\ PuUlu Ijuv *Vy*7^o (\V.i\hingloii: U.^. Ctuwinnunt 
riintiDj- OHiu, icji};), ( ha|a^r 7. Svciioii Ii, |>. 176. Thii ujiuri is hcrtaftcr ciltd as ^'otcs and 
Worlung Papers, 
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dropout problem would laigcly be Ikkcd. 

- Tcacbers wouUl cease being mac di&pLii^cis of iufuiiiuiion .iikI wouM be free to 
tutos studciu<» iiiiIi\iiIiialK mm\ ciaoiiiagc )(}uii^stcrs to tlunk and to express 
themselves. 

Parents could taVc chiUlrcn out of school fui \a(att(>ns any tunc duiing tkc year 
without (Irrupting their learning process.-* 

The IPl people ihctmchcs dcinibc their uuik in a nuidj more modest and 
scholarly fashion: 

Tho project's conuin for clic imlMdiub/ation of laic* i*f progies^on should not be taken 
-s a judgment that this rcpicscnts an attack on the most juipiMian: aspect of uuh\idual 
diflLrcnccs. It rcpiocnts a tlccislon to make a lailici mu iisivc stud) uf a school pio.gram 
which concentrates o.i tliis one aspect. Oilier aspe».»* tad. as diflcrcnees in interests and 
in other pcisonal tjiialitics may be eijuall) impoitant oi even more nnportant, but this 
project, ai least foi the present, will concein iiiclf laigcl^ with ihe differentiation of 
rates. 5 

Linii\all and his eowoikcis iliii'> clcarl) recognise that prugrcstion at one's own 
rate is only one facet of an) reasonable (omcpt of individ»iali/cd instrtictton. 
In this caiC, the nii>ie[nescntutu>n> aiisc when uthcis ctpiatc the part and the 
whole for public exposure and consumption. 

The extent to which a sti«dcnt may dc\iate from a given course, in cither 
content or style is also limited. The IPI program .specifies a se<pience of be- 
ha\iotall) defined objecti\es for eaih stdjaica in the subjects irnolved. 

r.uh objective sliouM tcll exactly what a pupil should be able to do to cxhibii his mastery 
of the given content and skill . . . 

Objectives should be grouped in meaningful streams of content . . - 

Within each sticani oi aie.i the objectives ^houKh lo ihc extent posMble. be sequenced 
in sudi an oidei that each one will budd on diusc that picccde it and, in turn, be a pre- 
Ktpdsite to those tiiat follow. The goal here is lo let the objectives eonsttiutc a "scale" of 
.abilities . . . 

Individuall) Piesciibed Instiucu'oii lesson niaieii.d<k must be geared exactly to the in- 
structional objectives.^ 

^"Iiiaividual Teaching Plan Exciics ENprrts/' noston Olobe, October 5. 19G7, p. 
C. M. hnidvull lid). Ijejiuin^ C^ht^ttttuiuti Ohjuttojis, ii|*fiii of ihc Rcgiuiud CoinmisNtoii on 
KdiK.iti'uiial Coouhiiaitou Jiid ihc Lcuiuug Ri search and l)ivc!opUKni Cmui tl*it<^biirgli, l*a.. 
CnivcrsU) of PiuOmigh Prc^s. 19G4). p. 4. 

•lUnaich for IkiUi SK-hoxjU, InduiJutMy PrcuTtbcd tnumttton ^Untlaud inaiiuseript, Phila- 
delphia, l*a.), pp. 3-^. 
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If. as 1) (tiu uf .ill iinu|iuiiiiAil 5)slciiiN of ' iiuli\ ivliMli£C(l" iii&triKtion liow 
vi^tlik as |iiiiUil)|ic> as will as nf iii.tii) utlicu ba^Cil un CNplicU ilcftnitions of 
* lKli.i\>oiaI iiiijiiiivis (IK) .s). ihc iiitmt is lu iiistnut stuilciUs in Midi a man 
nci tliat all will ailitiM a riiul kvcl uf cuiii|KtnK) wliidi inccis (ur Mirjiasscs) 
(lie .saiiu Ml iif iiutiini.tll) .iviij^UiMi jicifuiiiMiuo tlitcria. with \aiiatiuii only 
ill styli. s|itul. (II li\i! uf ailiKMiiiiul, the olijccti\c caiilial liC tlic cu!ti\atioii 
of Klii»>)iiiia>). h lailui. what .ill iiuhii^tiial cii^^iiiccr iniglil Cat! mass pro 
iluitKiii io iiatiuxs s|ii.ii(uaiKiiis with ii>*iil i|tialii) cuimul. L.icli fiupil is free 10 
go moic or Icsi lajiidly (Aaci ly wlicic ht* is told to go. 

^ciiiakitti iicivcuioii thcufuic tciuKs to mask the fact that the techniques now 
being vk\elo|ieil ina) K.i\i' guMt \alitc in training to \er) iiatio^^ aiul ^iiecific 
"bch.uiui.il ubjcciiMs but vlo nut avKhi^^ tltini^cKcs to the man) broader btit 
ju>i a> li.isit |iiub!<.uts uf cxiii.itloii. Tr. lining to iinniina! coiiipctciuc in \Nell- 
difiiKil skills \ci) ihipoit.iiu in .1 xarict) of iiiilitai), iiuhistriah and school 
scttiiiKN. it IN not. howcAir. the wliuk uf \\h.it the educational |iio(e>s .should be. 

Lci us a>>iuiic fi>i du MuiiKiit thai an cffcitivc ciiiiiciihuii has been designed 
whiih dvK> ill fail (>iu\idc fill the t)|iC5* and ranges of leaiiier \aiialiilil) en- 
compassed b) tliesdiool. What ahotit implementing it? 

Allow iiig .stud(.hi^ til ^o at thcit uw it latcs creates certain problems e\en when 
all 5t(ukiiu aic diiiiUil lowaiil the s.uiic preset ibevl naiiow gi»als. In a con- 
tiniiuu) pi4i^ii». tuiii^^iavkil eM\iiuiiitt^ iit, the ihildicn nunc onwaid according 
to tli<.ii te.uhhes^ to ptociev«> Laiii dulil spehils a dilkteiU ainooni of time with 
each uf ddfeieiu in>ti uctioiial ti!voiitiis. I'lic task of inateliing time. ^n^tUletorst 
fuiihtics, and siiivkius .ilii.id) reipnu^ iiiueli effor' Ai.vl expense in pic^eni eduea 
tional lu^iituiiuns Ii is >idl nioti ilintitdc when sthediding is on a "eotiuuuoos 
l)rogross'* basis. 

P.itiak Sujipis of tilt Uuiuwoiul Sihool has found that when students ate 
gixeii the oppoiiiiitii) tu piu;^ie*s^ at will, "the late at which the Inightest cliil- 
dun adxaiKi ma) be fixe to leii times fastei than tlial of the slo\\est children/*^ 
Althiiu^li he Ik^'Iu with a g'^oiip of students "\ery homogeneous in initial 
nirasuies of aliilii) ' ^IQ laiige from 122 to lO'/, with a mean of 137.5), ^ficr a 
year and a half ilie spread was "almost iwo years."^ 

* p4Uitk Siip|KA, IIk Uses uf Cuinptitcis ill KdiKaii-^n, * *^.»tnhft(. AuufUan, CCW (Scptcin 
bcr, i<>0<j), 2 1 8. 

'relink Su|»|H.^, A<m Irfiititi Tio^irtm on lAemtntdty Sihovl MaiUfmatiKi—Thc Second Year, 
icJiiiKal kipuii iiv. Ho ^Suiifuiil, Culif.. Iii^uiuic foi Madicin.ttical Studies in the Social Sci 
ciiics, njGj). p. 11. 
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A foriipiucr siimil.uion iloiie b> tla S)5tciii Dc\L!oiJim:iit Curpoiatioii points 
out that two schools iit iliircrcnt p.uts of thccuimtiy wUkh h.ul iiulcpeiidciuiy 
expcriinontetl with a cuiulnuou^> pu.i;ii>6 plan foi four ycai^ "iiidepcin'ently 
cicfidal to plat^ tlicir :>louc:>t students back in a lockstcp group plan/'^ 

One reason uh) the Knkstep bybtcin ha^ peiM^^tcd foi j>o lonij may be that it 
uiinimi/cs the teatliti^ infuruiatiun piuce^:>iiij' piublciiib. Students progress in 
unison: they are gi^en identical asM^nuicnts anil they take te^ts siinnltaneoubly. 
In the continuous piugic^s plan school, on the other hand, at any one time 
each student may be working at a point in the cuirieuium diflerent from 
every otiier. 

T!ui\ each student's stnt.'s niUit be Hacked indi\idual!y. lo complicate the 
matter still further, the leccrds must be kept in "real-time," '.e., at any time, 
not just weekly or by maiking pciiod^, the student's status as a learner must be 
available to the decision makei, be it cumputer or human guidance counselor. 
Ap cfFuthc monitoiing 4lc\i<c and e\aluation scheme must be built in, because- 
otheii isc It would be impossible to know when to schedule a student for, say, 
cKtia help. Extiapolatlun from the SDC simulation suggests that "with a popu- 
lation of 9U0 student:), tlieic woulu be from 30 or 40 changes between courses 
and about 300 mastery tests daily.*'"*^ 

Althougli classioom scheduling by computer is ad\ citised as a fait accompli, 
this is true only in the latlier lestriued sense of assigning students to conven- 
tional classroom gioups and insuring that die nuudjei of groups matches the 
numbci of a\ailable teatliers, and that thea^ groups and teachers fit iiuo availa- 
ble classiooms. The whole operation typically takes place once a term. This, 
howe\ei. Is a far cry from keeping tiack ui indi\idual studeiUs week by ^veek, 
tlay by day. hour by hour, or minute by minute, and niattliing them in turn with 
resources tiienisehes par^elcil out in suiallcr packages tliaii teachers per semester 
or ioom> per scmcstei. Keeping an aicuiate real-time list of teachers, rooms, and 
media is a major in\entory contiol piobleni, of a type at the edge of the state 
of the computer art. 

Thus, we lemain at quite some distance from implementing truly individual- 
izetl instruaion in the classroom and begin to become aware of die difTicuIties of 
integrating technology into the schools on a large scale. 

♦John F O'gsUi.ll. Analyui of Instnutional Systems (Santa Monka. Calif.. S}stcm Development 
Corp . TM- 1 103/201/00, loCG), p. 183. 
'VdiU, p. .j2. 



109 



Systems and Schools 

Coiii|iiilLrs arc iiui iiuu the K^^*^^ indi\ uhi.ili/.cr^ of iiistruLUOu <iik1 may nc\cr 
even he useful in ihk sdiouh iiiik^s tlu^c itliooU .irc <Ir<i6ti(all) reorganized 
anil .iji|>iu[iriaiel\ f.itulid tu .itnoili lefuini. Tlie iliscicpaiiey beiueeii ultimate 
pruiUDC anil inui^cJiaie jiua^ihilit) LnunK> .ijip.ircui in a coniparati\e examina- 
tion of the pruptrtKi of icliuul .s)dtLin:> and the piupcrtiei of odicr ioei.il 6)Steni5 
that Iiavo proved lo be receptive to innovation. 

It is iliifiiidi tu luinprclK iul the liuinulaiiL^^ of llie so called "schoul s):ytein.*' 
One uf the niuNt s'liknit; fctttncs uf the cdncatiunal uttuuik is t!ic cuuiplcxit) of 
nuiltifaiiuKs linka.^i^ hetWLLU \aiiii(i5 ckukents uf outlet) and the >chuul s)stcni. 

A cliaiigL in the ^vhoul hums afTLtt'^ not unl) piipils and ^chool personnel but 
ever) Lliild'^ niutlu i. Yon nititnhiec the "neu ni.ith" anil shake up c\ery parent 
in to^\n. Ahilit) ^uuiping in\itcd fcileral cuuil deeisiuns piohibiting it. If part 
of the high sctiuul hitin^ duun, it lU.i) bc (.litaper for luc«il taxpayers to buikl a new 
one hcL.iu>e the st.itc LuniMbiiie^ tou.iid eusts of new construition but not of 
i^^iKn.ktiun. An cxpciimeni with new ciirrienla raises the specter of low pcr- 
foiniaitec on (uIIl^l bu.nds. And, must ob\ioiisIy, the people ^%lio make tip 
c\ei) ucliei institution frum the f.tunl) tu the President) are pioduets of the 
school. 

Gianied the eoiuplt xit) of the s\>tcni, it becomes ob\ious tli.ii any change in 
the mIiouK uliich .dters ur exeii thitaieiis tu alter established link<iges between 
the school and an% utlur segment of soiiet) will meet at best ^vxih the delays 
xnheicnc in e\pl. lining an) change tu those afTecteil b) it and at worst with 
sloii) ic^i^tance, AVhcncvcr one uf the segments of socicl) witii uiiich schools 
interaec sees it in its nneicNt to pi ess for change in the schools, then the schools, 
if .inxtc^U) lu acicpt the change, must in turn still make their peace with other 
linked segments of .sucici), if the ihange seems uiidesiiable to the schools ihem- 
scKcs but the |Mcssiircs aie strung, the sdiuols are likely to adopt e\asive tactics 
which stiggesl the form of change without cummitnicni to its substance. 

There is, ill htit, wulespuad ciitic.d opinion tliat this indeed is tvliat happens. 
Wc read, for instance, that: 

Boston —and oihcr CiUis -hU (u i.iU. iiiiiuv.itiuit. Tniiuxaiion has become fashionable and 
profuublc, I he ftiUr.d go^cuiifum uill fur .daiost .my thing billed as new or cxpcri 
mental. In the {M^t two yc.tis nioic than iwo bdhon ilollars liaxc gone to program:, as- 
sociated unit cducahuti ful di5adv.iiii.igcd yoiah." Around the urban schools arc mag- 
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nificrni ncckluc$ of spctl.il programs, licaJ starts, pilot schools, cnriLlmiciit d.isiCS, but 
ihc bod) of Ciluc.iti'on .iiul the rL^uItb ptuiluccd runain almost uiicli.iiigcvl. In Boston, 
whkh has enough trial piugiains anvl Lxpcrinicnt^ to fill a book, the life of the average 
child in the average cL^sioum h viidi.illy unalKiinl. The tLachcrs, the currieulinn, the 
sdiool comniitccc arc the same. The books art the same. The attitudes are the saine.^^ 

V to a pLu. we ^hall call Small City j)iu\idcd an example of thi^ phenom- 
enon 0\cr!iead piojcctui^ were introduced iiUo a biand new hij^h 61I100I to meet 
ilic enici>;ciicy created because blackboards hail not be<m dcluered before the 
0|Hnin^; uf sJiool. Scbool officiaL [)ro\idcd enough overhead projector^ to have 
approxiraaiciy one fur c\ci) tuo classrooms. These remained even after the black- 
bo irds *.anic, but oldc teachers ubo bad complained all .dong that tbc) needed 
a pi! >t's lACiiie to lise tlicbc gadk,^ts, promptly abandoncil their use. Altliough we 
ueie told that the younger tcaihers had been entbtisiastie about the new devices, 
we saw no evidence of anyone using them in any classroom. 

\ot all f.olure^ to intc;^rate new haiduare into the educational system residt 
from the inn ansigcnco of teachers, as the follow ing observation suggests: 

The shop seemed ucllcipilppcd ,%;di .:.c iiandanl woodworking hand tools and also 
with an Impressive ar4.iy of power tools, including three lathes, a planer, a joiner, a 
Sander, ind a drill press. Had we been walking through on a more superficial tour, we 
wouKl hau remained deeply impressed, but when the shop teacher caught our glance 
toward the Cv]uipmcnt. he quickl) volunteered the informauon tlui ihc tools had been 
standing there for a year and a half anil were unconnected to any power source. He also 
pointed ti a slack of eltetriva! eabling eoiuluits on top of one of tliC cabmets, whicli he 
saWI reprcs«.nte\l K>me $Suo uorth of ekctrical etjuipmcnt necessary to connect his power 
ti>oIs. but had Iain in its resting plate for an eipially impressive number of mouths. With 
some bitterness, he attributed this sad state of afTaiis to the fact that the entire school 
system ha> only four eleetriuans who, at Chrisimas time, damn well had to go and get 
the mayor's Cluistma* tree bt up. He also lold us that the work benehes, whieh were new, 
had been on ordtr for ten >ears. The maehine tools, he said, had been ordered a long 
t''«t ago and appe..reil at a time when he hail given up hope, but this manna was un- 
accompanied by the juice necessary to wash it down.* 2 

Unfortunaiely there is a rathci large step to take between the act of recog- 
nizing that bcjause the scliools aic tieil to nniny apron strings they find it hard 
to change ami tKC acquisition of sufficient knowledge about the strings, what 

"P».icr Svhrag, ^l7^l^;^ School DotLntown. PolitUs and Edxuation^A Uoilou Report (nosion: 
Bt-acoii Tress, i9<>7), p. 117. 
"Auclumy Otttinger, "Visit to a Small City" (Unpublished memorandum, 1967), pp. 20.21. 
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they <uc luailc of, hou tlic) aic iu(CKonncctcd» \\Uo pulh thcni, how much the) 
can stretch, etc., to j;ro\Kle first, u^kierstaiKltiig, aiul second, rational control 
ar.il ilircitioii ti>\>.:Kl a.^ICLJ u{>on and \\cll dcTincil goals. This particulai aspect 
of tlic scliuol s)>uiu dues not augur well for the introduction of technolog). If 
\\c coitipaic the organizational siructuic of the schools with the structure of or- 
ganizations which ha\c suctessfull) integrated advanced technology into their 
fnuctiuuing. u uccoiucs oL\ious that the educational system is far more com- 
plex tlian anytlung we ha\c hitherto tackled -air defense systems, moon shots, 
and air, i.iil, oi toiuuiun.c.Uioii nctwoiks notwithstanding — and tliat, in addition, 
wc nav;; far less knowledge of its component parts. 

TUt .-ystviu ivlucli IS .niicnahle to the intioduction of technology is characterized 
by (1) enough ttidcpcnJuRC fioni tlic other systems rel.\ted to it for interactions 
witlt these ^ysicin^ lo be :>.iUifactojily accounted for or ignored, (2) well developed 
and reliable iCvc.m h and design luols, and (3) most impoitant, goals which are both 
well known and specifiable. 

School sysieiTo, on ihc othci luuid, arc ilosely tied to society. Research findings 
on significant educational is^U(.j arc fragiuented and contiadictory, <Tnd \\c have 
already noted the difficuli^ of dt^fuiliig as obvious a goal as individualization. 

h somen mts .^ji|it,ui iliai LXistuig Aiitcritan political and social systems ha\e built In 
dcfcii^ts agaiusi being ut.iuii ai sjstcnts, foi purpuiC of analysis or problem solving. 
Socially anil public. dl>» \\l have siib&tannal dcccntraluation and louthzation in oui dc 
cisiun iitaking stifcUirc (iiuiLh diilcicni dtan ihc Iitcraicliical structure in the dcfctt^C 
establishment).'-' 

There is not lung in education remotely approximating the Secretary of De- 
fense 01 ihe jouit Ciiicfs of Siafl. Rather, there are 27,000 local autonomous 
school districts and coricsponding school boards, 

'I lie 6cliuuls arc oV(. r ccruiah/cd ni the scn^c that univcrsalistic j^racticcs, the standard- 
ized cunieuhnn, and die conditci of piugiaiii^ of sehuul eotnmuniiy relationships from 
the cciiual ofTut' and boaid icsuh tu ubwou^^ difncultics in adapting to d^C different prob 
kms of \aiyuig iicigliLoi Luods ... In Chicago, the local area supetinicndcnt is to "run 
Ins own di>trict, liui eunuol ovci budget, st.iffing, and io on is still left downtown. The 
schools afc k^ntlci cchUjIi/cil m the scu^c that it is difficult for dccisiuns made at the 
lop of the uii;aiu/.«uon to Lceuiac opcialion.di/cd lower in the organization.''* 

'*John S, r.iU»Min.. tt (li, Defease SyiUms Hesowc^^ iti Jic Cwtl Sector, prepared for tlic U.S. 
Anns C.ujitrui . ,nl Jhs-iiinjiiKiit Aguay (\\ ashinguui. tJ.S, Government Printing OfTiec, 19O7), 
p. 65. 

**navid Strnt, TuUltc (dt.c.mun .tnd Social Welfare in the Nfctropolis," Working Tap '10. 69 
(Chicago. CuUi't lor Sotial Oij;:<ni7.i»iona1 Studies, njOO), p. z2, ^ 
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It is difTicult, for example, to fiiul an appiupri.ite aiulkiice the schools much 
less to find a source of funds and still lc*»s a boss to satisfy: 



This problem ol idciUifytiig .iiul ilctcrmmuig how nii)it cfTcaivcI) to addicss each audi 
encc IS much more sc\erc iii the cud sector dkait it is in the military ciuiionmciit. The 
hierarchical and author iiaiiaii structure, a^ will as the often chi««sificd nature of military 
systems couiraus, precludes iiuuh pubht debate ami miuimizcj> tlie numbci and variety 
of audiences for the report. Yet, alnioit all civil s)sicms uork must be responsive to many 
sets of rcquirenicms and [iiaii> audtcmcs— a pri»bleni which constitutes much of the so- 
called coimnunicatioiis gap between ilefcusc s>ste[n5 people anil ci\il scnants.*^ 

In contrast lu the nnhtar) environment, wlicrc decision*^ often depend on ob- 
ittirc knoukdj;c and seciinty regulations further narrow the scope of debate on 
a t^nen proposal, schools are a familiar e.xpeiicnce for everyone and consequently 
nearly eveiyone has an opinion abotit them. Clearly, at least the school board 
must be convinced of the value of i*i)ing ahead with an innovation; in Boston, 
for instance, one wouhl have to deal wiili Mrs. Ilicks. Appealing at a meeting 
in Dorehester she declared :hat tlieie will be no rcdistiit ting, that the state sug- 
gestions were 'made t>y a computer wliieh didn't take into consideration the eino- 
tions of the iitizcns.' "^^ I hi^ kind of bairier is impervious alike to the crew-cut 
cx-inercliant of death and tiie bearded academic zealot. 

Even if the ilciisioii to innovate were handed ilown from the school board, the 
task of integrating and adopting the ncu technoloi^ies wouhl be left in the hands 
of the teachers. 

If there is one thing the tcaihtr, pariicuiaily tlie f n;alc teacher, is not, it is an engineer. 
Indeed. It is diificnh to thmk of iwu uorld vjeus furthei apart than those .symbolized by 
the Golden Rule on ihe one Iiand and die *hdc rule on the other. The one calls to mind 
adjectives such as romantic, warm, tenilerniuidcil, naive, the other calls to mind adjec- 
tives sucli as realistic, cold, tough-muuled, clfitlcru. One is esi)tntially feminine, the other 
^la^culu^e. lliese two Iims ot aajtctues undoubuiUy exaggerate tlie real differences to be 
found between these tuo groups, but ihcy do give us pau^e when we consider the likeli- 
hood of inercasing the dialogue bctvvccn the tendc t minded tcacliers and the tough- 
mindeil technicians. To say ih.it they do not speak the same langu.igc is a gross understate- 
ment.^^ 

»*Cnmorr, ei ni, Defense Systems, pp< 53-54' 
"Sihiag. I'iUoi^e School Downtown, p. 126. 

" Philip \V. Jatkion, The Icatlitr and the Mathinc. Observations on the Impact of Kducational 
UchiiuUigy, prepared lor ihc C-ununiUiC for Ecunoiiuc Dcvtlupnicat, Scpicmbcr, 1966, p. 7. 
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In addition, .f classioom teachers are onl) niildl) inicioitcd in particular tcch- 
nicjucs it h unlikely ili.n tho^c letlnn'quos will enjoy rapid and widespread 
use"»« Tlicsc ibser\aiiuns aic consistLiH uith oui own concerning rc:>isiance to 
tlie useof ovcilitad piojcciois cited earlier. 

If. indeed, it makes sense tointroiimc .uhanced technology into the classroom— 
and we will assume this puiel> fur ihc sake of the picsent argumeni— then massive 
education and le education, b> inseivitc ti.tining or duiing sabbaticals, will be 
necessaiy to produce a biecd of teachcis \\ho can feel at home willi technical 
devices Vei no \iable mechanisms ha\e yei been developed for the xeliaining of 
teachcis As Da\ies sa>s succinctly, "insenice icachei training is the slum of 
American educ.ition."»*> But e\en if theic were people in the schools who could 
deal with the new tcthnolog>, ii is the children who matter in the last analysis. 

Ecpiipmeni to date does not meet the demands of the school. Although the 
mannfaciuicis would like to convey the impression that all one need do to install 
a compu'iT system is "plug it in," implementing the "new technology" is a 
nontiivial task even in fiimly established compuiei installation. A recent edi- 
torial in Datamation colorfully desciibe:> the results of listening "to the siren 
song of the salesman": 

Those moans, groans, sobs and whimpers you hear fiom the big coiner ob'ice down tlie 
hall from ihc bcautifnl, clean, glass enclosed shrine they call the madmic loom are 
coming not from children but groun men, griz/kd \Ltcrans of die edp wars, pioneering 
heroes who are trying to make their large scale tliiul-generation systems work. 

The pioblcms and the agonies lia\c to he lived with to he believed . . . 

Remenibei. this is 1967 Tliiid gencrationsvillc. I lie people weVe talking about have 
been throngh ihe conversion snarl bcfoic. They are experienced and knowledgeable. 
What in the hell is going on here, anyway?20 

Reliability is a problem with e\cn the most modest of devices, as anyone will 
testify who has had a piece of chalk bicak in his hand or who has cursed a skip- 
ping hall point pen The schools are not accustomed to dealing with anything 
less reliable or flexible than the blackboard. 

The blackboard is literally at the teacher's Ti.igenips. He cafi write on it. draw on it, 
ininiedtaiely erase what he has written, or preserve it for da>s. He can saawl key words 

^Ibid., p. 8. 

»»l)on J)a\ ICS. "Teacher Education," in iVo/« and Workiug Papers, Chapter ir. Section B 
pp. 29r>"3«{- 

»"KI)P's Wailing Wall," Datamation, XlII (July, 19G7), 21. 
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on it. protlute a Uctailtil diagram^ or write out a scries uf c^ay ijucitiuns. He can ttsc the 
boaril himself, or ask. hh stiulcnts to use it. He can place materia! un it In adxance, or 
u^e it to capture ihc fleciii»g am! cpltcnicra! ihoijgliis cmcrgmg from a <!iscussion. Given 
this flexibility^ it is no wonder titat tlie chalk siuuilgei! sleeve has bcojinc the trademark 
of the teadier.2i 

Pcrliaps the best example of equipment in common use that must meet the 
same standarils of reliability aiul cheapness as ciKicaiioinl c<piipmciu is, the 
telephone. This instrument is so wiilesprcad that it must lend itself to operation 
b) practically anyone, under the most \aried eii\iio£nncntal ^unditions, and it is 
frequently :>ubjcLt to vandalism. Just how major aieevcn the most nmocent looking 
engineering improvements necessary to achieve tlii^ degree of reliability may be 
illustrated by the example of the telephone dial, which has been in continuous 
development for well over twenty-five years. 

A new dial ha^ been designed with sliglidy less noisy gears than the dial now 
in existence. It is to be somewhat more reliable arul longer lived than its 
predecessor and somewhat less disturbing as a contiibutoi to room noi.se. This 
"minor*' change is the product of a year and a half spent by three design engi- 
neers and an expenditure of about two million dollars for retooling the manu- 
facturing planll The difference between a laboratory prototype and a reliable 
instrument amenable to wide distribiuion under severe conditions of use must 
theiefore be measured in large multiples of such human and dollar costs. 

Current experience with teletype terniirrals for computers suggests that tomor- 
row's logs may well include entries about cliewing gum in the type mechanism. 
Those with graphic terminals are learning that a elcposit of eai wax interferes 
with the operation of light pens. Since tlie grass always looks greener on the 
other side of the fence, we may look with confidence tow aid the early develop- 
ment by biomolccular genetic engineers of earless and therefore waxless pupil 
sysfems. 

Our general conclusion is that the observed combination of institiuional 
rigidity with infant technology will preclude leally significant progress in the 
next decade if significant progress is interpreted, in accoid with contemporary 
literatitre, as widespread anil meaningful adoption, integiation, and u^e of tech- 
nological ileviies within the schools. In addition, this discussion siiould suggest 
the enormous difTicultics that will have to be overcome if educational technology 
is to be introduced in any decaiie in the twentieth century» 

Jackjon, '*Thc Teacher ant! the Machine," pp. y^. 
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Two Examples 

To illiivii.itc concrcicl) sonic of ihc general argunicnu made nj> lo lliis point, we 
would like to cxainiuc tuo specific ini^.antcs of the use of technology in educa- 
tion- a language lahor. toi) cuncnti) opciating in the Waieriowii, M.issachu- 
setts, Public Sdiools, an l the Stanfoul liiLnt\\ood Computer Assisted Instruction 
Project. 

The Language Laboratoy 

The choirc of the language laboiaior) as an example deserves some explana- 
tion It is a good c\amj>lc of a biamli uf cducuiun.il icdmology whose adoption 
is suffuicntl) icceni foi the sound uf dnunbcato and promises still to reverberate, 
while, at ilic same time, enough language laboiatoiies are now in enough 
schools for a realistic asscssuieui to be possible. 

Since it, too, has been touted as leading to irKli\ idualizaiiun, we should be aware 
of ilic possibilities for pci\cisIon. TUq Raytheon biocinire ad\ert»sing their "Ran- 
dom Access Teaching Kcjuipmeni" slates: 

RATK itMcnisaic lailuud to ilic iiuiivitlu.d Mudcnt s piogic^, as each posiuon permits ihc 
instructoi to gaiigL die pioRuss of all simkrns on an iiiJisidual ba^is, 'Ihcrcroic, the en- 
tire class is noi limitCil lo die Icainiu^ cajMtit) of tlic slowest uicmhcrs, ihiis pcrmitung 
fast progress dnough any gi\cn area of instiuction when possible. 

A trip out to Waicriuwn High School, uhcre the system is operative, pro- 
duced the follo^Wng set of Language Laboratory Procedures: 

\V:uo!town High School Lnnguagc Laboratory Procedures 
r The ccpiipnuia in liic l;d>uiatoi) is noi like ordinar) lapc recorders, TJic principles 
in\ol\cd art quite difTtunt Hcase do tiot aih unuttasary questions about its operation * 

2 

3 No bouks, pencils, pens, papcis, potkcibooks arc lo be taken to the booths. People 
assigned lo the first low will lease then belongings on the bookcase at the left front of 
tJie loom nniki iIk windows. Those assigned lo rows H through E wdl leave their ma- 
terials tn the bookcase uutler ihe bLukbo.nd ai die opposnc side of die room. Take only 
yoiir.sclf to the booth. 

4. You will Maiid (puctly behind die chair at your booth until the teacher asks you to 
sit. Then sit in as cIoac to the desk as possible. 

5. No one is an indntJiud in the lahoialoiy* Do noihing and touch noihmg until in- 
struciions are gi\cn b> the tc.ichcr. Then liMcn carefully and follow directions exactly. 

* Italics added. 
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6. If )ou find anything out of onler in youi boutli, report it to your teather Jmincdi- 
.ttcly. This is Ltiy txpcniii,e cijuipmcru. Yui» iiui^t take piule tii it by gi>ii»g it the best 
of care. 

Good luck 10 you! 

Perhaps the slaicnicnt that "no one ij> an irullvidiial in llic laboratory" Is an 
o\crstatcuiciit. U'c Ic.iriicil, fi>t r\ani{>{c, tl».U the hibuiati^ry Lontains student 
bouilis, cacli Cijiilppcd \\\[\\ a tape liuUlci. The .system priniiles the optlun to 
Siibuiit up to fuc iiiilepciulent inpiits to the stuilcnt^, AVe uere tulil, however, 
that tills capacity is raiely U5cd. There \s ihdindty, nutcd by the students as well 
as by the teachers, in picking niatetials that aie relevant tu uhat gucs on in the 
ciassruuni. Tlie prubleui uf lUiihinicdia uitci^iatiiMi, reflciteil in such time-worn 
complaints as that the tc.iiling in the tcxtbuok has nutliing tu du with the lec- 
tnres« will nut be autuui.itic.illy amehoi.itvil by tlie itutuihnilon uf niuic elaborate 
tecluiolo^y. I'he puiiu is simple, if it is haid to pick uuc set of tajjcs, it is still 
hariler tu pick fae and tu inunitor tlie pius^icss of stuilcnis pruceeding un five 
dilfcrcnt tracks. 

We aie tt)hl by Rubert L.uckc, seniur \icc j>rcsldcnt uf McGniw-IIill that the 
"lan«;uage labs have taken u\ei the diill and left the teacher to ilo the things 
site's traiueil tu ilo ... The chlhlren, of couisc, ha\e gained enurinoiisly because 
!iuv\ they can be expuscil tu t!ie language as it ought tu bt: spuken. anil they can 
ptaiitcc tlicir uwn spcccli \Mtliunt the cinbaiiassment uf doing it in front of the 
whole class. It's like singing in the shower."22 

IIuwcNct, the fact remains that one teaihci can give each of thirty students 
at ntust une and a thiid tu tuu minutes uf attention in a fuity tu sixty minute 
periud. Cunscquently, private schuuls tend tu design thcii language labuiatories 
for fifteen ratlier than thirty stuileius. '1 lie cuinmun nution tliat the itiiioduc- 
tiu.i uf ictlniolugy ncccss»*rily changes eihitauun fiuin a labor intcnsi\e to a capi- 
tal intensive activity is therefore not borne out in this case. 

Neither has the labui.ituiy eliminateil the j^tobleni of student motivation. 
One language cuurdinatur cunfuled tu me. " l lie l.mguagc laburatury is a mag- 
nifua.u env ituutuent for ilaydicaming. Kids whu are u.seil to having blaiing 
tr.msidtur laiho, .iiouui! them every \\aking moment It.ive tiaineil themsehes 
to ignoie anything eunnng into their ears, .nul tlieiefote he.n very little of what 
conies out of the eai phonos they wear In the language lab." 



^Rubert U. Loikc, "LiUicitiona! Ictlmulog)/* talk prepared f<ir dtUvtry ai a Coiivcntion of 
the Chicago Educational Pubhihcu Association, November i6, 19GG, p. 8. 
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The (UfTiculucs lying in ihc jj.illi of realizing imlividuali/aiiun aic not gran- 
diose, but rallici arc the aci nmiilaiio i of a inyiiad of iiiinur friisirduons and 
inadequacies uliidt, in the a-^icgale, (leaie a problem whoie complexity lies 
far be)on(l iliar of any bysitiu design |)rublcm widi which modern technology 
has successfully grappled lo date. 

Hard design lessons must be learned lu piuducc equipmcia that will stand 
up under the kind of u^e rhat appears lo be normal in schools. The phe- 
nomenon is mu resliictcd necessarily to secondary sdiools oi lo schools which 
arc in an area uhcic ilie audiioiium musl be padlocked lo mainiain security. 
One problem, for example, is ihat sUidcnls will pull wires oui of head seisl 
While il is standard on many appliances designed foi home, industrial, or mili- 
tary use to supply control knobs that aie held on a shaft by a spring and thercfoie 
pull off with a leasonablc .uuount of foice, this a cleaicut invitation— if not 
necessarily to \andalism— then al least to absini-mindcd, but nonetheless destruc- 
tive fiddling. 

The opciating pioblcnis arc bioughi home by a casual look at die teacher's 
log. It ^ll0ws the following sprinkling of entries: 

Not working ai .ill, not audio active, tape cartiiJgc doesn't play, no hook for h-adsct; 
billion inisiiiij;, (oidd not hcai tape, blue ink nuiks on uipc drive, scratdies on tape 
drive; sonic spois of missing paint on desk; blue ink mark on desk. 

Thus the likclihoud that ^V'atc»^owIl will be .iffccted substantially by such new 
tcchnoluj;) witliln the next decade is exceedijigly .small, foi the problems of cngi- 
nceiii.^ tlic transition fjoni laboiatoiy to mass production have only barely begun 
lo be faced, tlic tcononu'cs of scale necessaiy to bring costs within reason can be 
rcali/ed only ihiougli m.issivc piuduction and standardization, teaching mateiiais 
lo !>c used witli such systems exist only in bits and pieces, and the people capable 
of foiwaiding the sl.Ue of this art aie woefully few. Moreovci, no one has yet 
fatecl the schcduliiig problem^ entailed by even this limited amount of individual- 
ization. As the evidenie of the Systems Development Corporation studies and 
the 15ieni.».iOil (xpeiimenl points out, tlic latc of spread uf even an initial- 
ly uniform gioup of stuilcnts is enormous. As a consecpience, just as Water- 
town has bccJi unable to take advantage even of die icstiicted ainonnt of 
flexibility piovidcd h) its lauijihiHL laboratory cipiipinent, so it is highly probable 
that Watertown or .uiy other sehool in the next dcc.ulc will be unable to lake 
advantage even of the pacing fk\il>ilit) uf (ompnleis without the kind of major 
administrative rcvuluiiun th.U .seems (om liisivclly blocked by othei factors in so 
short a lime span. 
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Stauford'Brentwood 

Aiul )cl wc arc tulil on a visit lo ilic Slaiifoul Hiciuwuoil CAi Project in Palo 
Alio, California lhal *Thc .Stanford Bictiluood Coin|>mci Alilcil hbluiiiion Lab- 
oratoiy i^ tlic fir&i lo an Integral part of a pnblic 5(.hoor\ how ever, we 
then Icirii that the coiiipittcri^Cii d.t^^ior'n ,it Urcntwood h in a iefmratc toin- 
dowle^^ buililtn^ on tlic gtoitnds oi the Urentwocil Scliool. This biiihlin)^ was 
erected wuli feileral fuiuh anil h deilicatod entiiel) to the puLiio:>c5 of the ex- 
periment. It includes a >ct of officcSi a conventional machine loom whcie the 
prin«.i|>al ionipon^nt^ of the coinpnter aie hon&cd, and a classroom with carrels 
holding the niilividnal ^uiiipntet teaching teruiinah. I'heie h aho, innnciliatcly 
adjacent to the compuieii/eil (la:>^rooni, a coinentional chib^ioom with low 
tables and chairs and a blackboard. 

The public c\[>lanation of the pioject is gi\en in the form of a series of 
qucstion«»and answers, such as the following: 

Q; How docs the laboratory fit in die or^aiii/atioii oi the school? 

A. ~I ItL whui>»I scktds cltiiihcii to the iaboiatui) at rcgitlar ]Jcriods each day, The chil- 
dren &iay fill a haH hour to aUkI) either uaihiig or ui.uhcni.itK^ anil at the clu^c uf the 
pciiud rciuiji to ilicir u^vji cla^^io-.^iits. For tliC fir^t )ear, thcie wdl be oght li.dfhotir 
periods per day. 

Q. Will die cLissrooiii tcaciicrsgo with thiir children to (he CAI laboratory? 

A. The laboratory can li.tiulle only iG ehiKhei. at one time, so the classroom teacher 
ordinarily ^iays m lur louui* lo work wuh the children wlto eoinc to the taboraiuiy dur- 
ing .inuiliei pcitod. The l.ibui.uory i^ ah\a)s open to tlic tctchcis, and they ficcpicntly 
come to obseiTC. 

Being "an integral part of a public school" therefore means havirrg a care- 
fnll\ insidatc^l faeilit) on the same groumls as the school. T'hc laboratory essen- 
tially gnaiarrtcc:» that the cliildren who are ileli\ered to it uill be kept there for 
a full h.df lioin, eonie wliat may. T hus, the remainilei of the school i.s carefrrlly 
insnlateil from possible schevhde <>lisrupiion effects. The Irr^ulatiorr is piovided, 
«uuong other thin^;«», b) ihc i^oruerrtional classroonr ailjaccnt to the computerised 
chissioom. when the madiine Is ilowrr, the chihhen are taken into that room 
aukI taught or amu:>e<.l rn eun\entional w.iy^, until the gu.n.nrtccil time pcrioel is 
up. It is therefore risky to generalize from this experimental set up to ..rbitrary 
school cn\ iionments. 

That the situatiorr i^ artificial in other ways is revealed by the following 
questions and answers: 
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Q: Who opci.Kcs (lie l.iSior.uory? 

A* Tlu l.ilK)ia(oi> IS ojxiaud by the Ins(iuiic. There arc specially ii.'iiiied leathers 
and (uni|)ii(cr Uchnui.ins <m diuy .u all (inics during school hours. 
Q: Who supcruHJ lUv children while (hey arc mi ilic lahoiaiory? 

A The Iiisiiiuie's Maff lUtludcs cxpciaiKul. ccnificd clcincutaiy school icachcrs whose 
niahi jol) is to super \ Uc ihe children and help thciu use the system. 

Q" Do the tcaclieis who will he in the lahoiaioiy need special iianuiig? 

A- The lahoiaioiy Kadieis luwsi know the curiicuhini uiaicrial ihorouKhly and must 
also be iiained to operate the CAl system. 

Q' How long ha\c you Uin dc\cloping curiicuhnn matciials for dus project? 

A: The Urcntwood C:AI Project began in Juik. Ilo\\c\er. personnel of the In- 
stitute ba\c been iinohcd in dc\tloping U.uninj, mauiials for yomigcr children for over 
I o yea IS. 

Snpjjcs. wIk) sinciy is aw.iic of the problems laLscd in these questions nnd 
amwcis. ncvnthcle!>s st.itcs that "the trttly ie\ulmiun,'iy function of coinptitcrs 
in cthuatioii ... lies in the no\cl aicn of coniputci-assisted instnictic-n.'* He 
admits, however, that "Thh role of the cuiupuici i.s sianely iniplcniv-iited ns yet/' 1 
agree \Wth both statements, .iltlioiigh with some icseiNation about tlic fust. He fiir- 
iber predicts that "assiiniing the contiimatiun of t!ic present pace of tctlinological 
development, it cantiot fail to have piofouml eflects in the near future."-^ 
Without inoie det.iikd specihcation of the nature of these effects, such ;i statement 
is indisputable Whether the effects will he significant to education is veiy nuich 
ojKMi to (pie^tion. 

The Ihcntuooil experiment itself is wisely limited to what Stippes calls "drill 
and piactife." It cannot be ovci enipbasi/cd that major pioblenis of integration 
and ir.iining arise e\cii with dn's iclati\ely simple and elementaiy kind of com- 
pnter use. 

'I'he Brentwood system, as it cuiicntly stands, can store only a limited segsneiu 
of the mathematics anil reading piogram at one time. Hciuc a new pupil catmot 
cntPi a grotip which has been working on the reading program for a year and 
begin from the beginning that pan of the couisc would lia\c been removed (o 
proviile room for l.aer lessons. Of course, a past lesson can be reintroduced for 
ibis ?tucleiu if the opciator has been notified in advance. Given the current 
conditions of computer operating systems, such juggliiigs arc iioi necessarily 
trivial. In the fv line, scaling up to Suppcs* "inillions of school children" ^vill 
lead to familiar ddhculties. 

*Siip|Kf, "Tlie Uu% of Computers/' p, 207. 
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Siiiiilarl), if tlic adiiociiKiit bpicul of siiulciits using the ic.uling prugrnin at 
ail) oiiL tiiiiiL \\itL tou^iutt. it \>oukl \cr) likely he iiiiliUN>lhic fur .iiiyoiiC to use 
the arithiiictii n't|iiciuc. Oiuc 'i^^ain iiuli\ iilu.ili/atiun luiu nivalis ul most pro- 
(Cnhiit; at oiic'b iarthilly iyiuUruiiucil individual pace thiougli citlici the Cl 
tvnily a\.td.i)jlc tcaihiig ni.Utiials ui the citruntl) a\ailahlt .aithnictic materials. 

Let U5 uuu pii'itiilaic th.it, in uidu to tullic^c ccononno »n the inuucdiatv fu- 
ture, a huge icnti.d installaiuiit i> providcil to i^ct\L mail) Sihooh. If the central 
ct|uipniciit upvt.ticb in titc >.inu mode as the Hi ciitu uod txpciiniciit, then every 
ihihl 111 c\cr) mIiooI L.tit h.ivc .ucess to a [i.ii titular iiistructiunal sequence at 
tliosc. ahd oiil) tho>c, ii*iK> »\luii the i»cipKn<.c btlicdulcd fur presentation. 
1 hiN. of iuui>r, IN praiw l) uhtic Av left the Wateituun language laboratory. 

It ma) he doiicd that a didd who ha^ mi^cd a session he able to return to 
tuiitiiiue uht-ru ho kft olT uhuicsci the p.iauulai .suhjett iiuttci is next axaila- 
ijlc on the tuuiputei. Tht vheduling pruhleins aie ulnious, and the uhole 
Nituatiun IS II iiiiiii^icnt luii widy uf the lan^L,u.igi: laboratui) aiul its embellish 
mciu%. hut of the Llhirt Ui |iio\ide vla^siuoiu instUKtion \ia t':ie\islon fioni a 
(c'lUial studio 01 a lomi al soiiuc of video tapes. 

la all fuiincss, tlic computer s)stein docs lia\e one inipouani advantage 
u\ci ttuiral auihti or tvk'visuMi systems. Whh the latter, the progiCssion o' a 
giwu prugiaiu IS incxuialile, hy and huge, and the stuilcnt uho has missed a 
puic of a l uiuli lesson is tnit of Step uitli his tlass for the icsL of the session, 
lo the extent that the iiuh\iihial pacing and blanching features of the <lrill 
and praviKc ^yslclus aic auevcs^hdl) Kali/Cil, this partivulai limitation need not 
appi) \Mthui a single sLssiuii uith a prugram designed for as homogeneous a 
group of students as computer memory limitations dictate, 

Nevcrihck-ss, uc iiuist L.\amiuc the <tiii>etpiciucs of pro\iiling drill and prac- 
lite 111 a \ariety of sulijats Miiiidtaneousl). After .».ll, wc lia\e heard earlier a 
coufitK-ut pio«hLttoii that "MiiiKilay a single miiijjuter will gi\e indi\iihial in 
strut tioii ti/ s«oKs of stiidents in a do/cn subjects at the same time." The al- 
teriiati\c of tiyiiig to present a do/en subjects in sequence, one at a time, 
kM\tiig lu) uppoitunit) fui repeats, implies jireeisel) die present mode of lock- 
step scheduling. 

h\cu to pru\itlc .1 tuiuputcr system with these limited capabilities to a large 
number of sehool ^^yMems, houe\cr, seems cntiiely unrealistic in die light of the 
estimated tosts insobcil. (lusts estimates fur stmhiit u>c of a computer terminal 
ian*;e from $t*.\o to $7aJo per huur. The lower estimate seems to be based on a 
number u( luiieahsiit premises and the latter scenis closer to the truth. But even 



it..\o pa student Itout louiiis \.v^q when uiic; ic.ili/cs iliai a l)jiiuil itliool S)sicin 
like \\'.iienouii ,%)>ciub oiil) $\Aio fnt ym uii hunks fin e.ah sUuleiii, The bulk 
of iis school biulgci (i^liK^aly o\ci 80 per ceiu) guei> fm Aahiue^. Of umuc, it is 
ihc chiiin uf suiiic thai ici!iiioKii,\ tan iipLuc ihc human icathci, thtrtb) cut- 
ting ibis CN|Knsc ami |Hih.t|)5 fucini; niune) lu |m) iIil iuni|iuier bilh E\en if 
ibc leibnolu^t^t con\incnl ihc icadici:*' union ih.u iln> was a uiic course, il is 
unlikely llial he couKI make ilo with fcwci Icachcii*, NLilhci ihc W'aieiluun 
language laboialoi) nor llir Urcniuuoi! Piojccl ba^ rcMiluil in an) manpower 
reduce ion. 

r 

The Longer Range 

Il is cuiloui ihai. in an ua wIutc iIil i;icai ami umlcniabic powci of science 
and icduiology in ceiiain ualm:^ \h scui b) nmic wiib iiNiasy and by oihcis uiih 
liorroi, uc slioidd be >luik ihruu^h plaiu» old fashuMud Whal holds 

ba^rk piii^icis in cihualiuu and in otiui t)pcs of suiial piobkuiN is noi ihai ilie 
scieniifit iiKihoil has failul u^ bul r.iibu lhal ii lia!^ 60 fai K\cakd \(,ry lillle of 
sysiemaliL \aluc in ailainiit^^ ihr gnaN of obiiaiiwu c\tii if oiit louhl aNaniic sonic 
measure of agreenicni on ilieir dofiniiion. 

\Vc aic dealing wilh piobUm^ of .111 ordci of toiupliNiiy fui whiih available 
maihci*iau\al .uul analyiiial lools lca\L us quiu uupivp.ircd. Woisc yei, ihc 
eleinciilai) building bloik^ arta)Cil 111 ,01 h mouuiiKuial voinpk.Mi) aic ilieiii 
seI\C!> myaiKtics. Conu tupuiat) p^ythidn^;) can icll us isscmially iioilung aboiil 
ihc details of iiiilixiib^d kaining pioicsscs. Conu lupoiaiy ^ucial anil poliliLal 
science can icll \\\ Csscnlially iiulhiitg about the dyiiaiuic piiHc^v.^ that conic to 
play in the transition from one for in uf social ui t;aui^a(tun 4.0 aiiodar. .Suilic, 
destriptixc aciourits .ibound, bui the ilyriainiis of 5uci.1l Muruc still m uteto. 

Attempting to iksign .m cdiuatuiiial ur any <itlar .viiial iiysicni with our con 
tcinpoiary ^cicntiftu apparatus h ratbci like gi\ing lauiLiiii^ an imperial giant 
io uiakL ihc bt.^iub ^t.uting with hi^ atomic tlicor). \Vhcthct wc arc two thousand 
ycat^ or thirty yc.ir^ a!icad uf ourscKcs makes littk diircicucc, and wc cannot pre- 
dict with any tlegicc of Kli.iblliiy how mmli time il will take for physical^ bio- 
logical, and social science to progress faj enough, 

Wc should not, therefore, persist in a naive illusion that i^iencc has an- 
swers which Ciliuatioii lait cNploit if mily it will oi};aiii/c it:»c|{ prcpcrl> and do 
the tight iiitaiitatioiu. llaxiitg cnMicd up to this, out choice of actions is re^v 
tivcly simple, at least in outline. 
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We m.iy, on the one liantl, choose to continue plajing the game with the 
tr.njjjingi but without tUc substancf of iticnce. CoiUcioubly taken, this cynical 
approach has, as iiuhLate*.* throughout the e6sa>, ton>i^>lcrable short term politi- 
cal vahic. Ua longer ran.^e iuiplications, however, arc aihnirably spelled out by 
Brewster Denny: 

Perhaps the grcaie^t ilaugei \\\nj\ science jjoscs fur democracy as far a^ the processes of 
government are K.uncerucu is scicntisai — a cult of faith in the mechaniviic superiority 
of the scicniihc meihud, tn ihe trappings uf science, in ihc inysiery and the m>stiqnc of 
science. IhiS is prufanc |ier\cri»on of science — clieap, auu iinellcctual, and denies the 
\er) ha^tc creau\c faith on uhich science is founded. Per\ciston it may be, but man's 
pathetic desire to put decision and rcsponsibihty in a mechanism, or a process, or a 
machine may at Ia>t ha\e found in the period of big government and big science method- 
ologies and technologies ot deciiioii making which will take man off the hook for good.2* 

If, on the other hand, we are prepared to admit that we are playing in ig- 
norance, tins leali^atioii need hold no special tenor. This, after all, has been the 
condition of mankind for millenia. Howc\er, this ad nils^ion urges strongly against 
any form of strong coouhnati\e planning .ind prescription on mb:ita7itive matters. 
Based oa deep ignorance, sueli plannin^^ has a much higher probability of being 
disastrous than of leading to correct or useful solutions. 

However wa^tefid in appearance, it seems best to encourage as much diversity 
as possible, as many different paths, as many different outlooks, as many dif- 
ferent experiments, as UMny different initiatives as we can afford once the 
demands of education have been balanced agaitist those of other needs of our 
society. \Vc should, in shoit, plan foi the encouragement of diversitv, at least in 
technique. 

It seems %ual lo encourage greater freedom of choice in a situation which, how- 
ever diverse in appearance because of the 27,000 school districts, has in fact 
a dreary mouotou). \ eUing all educational authoiilv in the federal government 
makes no sense whatevci under the jjieceding arguments, but letting our schools 
continue as local monopolies perpetuates on the lt>uil level a crime we would 
not tolerate and do not tolerate nationally. 

I'hcre may be other alttr natives for providing a kind of large-scale evolu- 
tional) effect with enough units at stake to create a fair probability that lots of 
diflerent paths will be taken, and that illuminating eonlioversy will rage. In 

-♦Brcujier C, Dcnnc), Science and Dcmocrac). Politics as Usual in the* Nuclear Age?" talk 
prcpated fur dclivci) at tin. inaugural meeting of the Sigma Xi Club, Richland, Wash., October 12, 
19G7, pp. 14-15. 
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other words wc arc groping for a dcfiniiioii of a icasoiiablc netting for etiucaiioiial 
expeiiincmaiioii. but we think it ^ital to shy awa> from prescriptions of eithei 
goal or tecliniquc. 

We sliould have a chance to fiddle around uith both goals and techniques, and 
we should give pi njile enougli freedom and options so thc> need not feci like un- 
^Wiling victims of any particular expeiimuit. We should pursue independence, 
diversity, professional competence, and integiit), ue should encourage following 
through on longitudinal studies and ciitical comparisons, upping R D on higher 
education fiom present a pitiful o»2 j>er cent, and so on. 

Critical ct^mments on all die foregoing aie cordially in%iicd. As you can see we 
are quite unable to make an) uisc, ringing, and optimistic proposal foi the future. 
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COMPUTERIZED INSTRUCTION AND THE LEARNING PROCESS* 

RICHARD C. ATKINSON 



Iy iccent >tars Iherc hd* been a lamendous 
number of arllclc^ and news icUa:>e& dealing 
with computer a^c^i^tcd ui^^UuLlIon, or as it 
h(U bccn abbreviated, CAT. One might conjecture 
that this proliferation Is an iridli.ant of rapid 
progress in the field. Unfurlunatcly, I doubt that 
it is. A few of the reports about CAI are based 
on subdtanllal e.xperitnce and rotarch, but the 
majority' are vague 5}>ei.uIations and conjectures 
with little if an> Jata or rial CApci'cricc to back 
them up. I iiu iiot want to dciilgrale the role of 
speculation and Lurijtrciure in a ncvvl> dv.v( loping 
area like CAI. Huvvcvcr, of late it sccms to have 
produce<! liitle uiore than a rtpcllllun of ideas 
that wire txciting In Ihe 1950s but, in the absence 
of ntA u^carchi are >imply well worn cliches in 
Ihclaic 1960s. 

rhc.^e riuiarks .should not be mi:>Intcipicled. 
Tnt|Mirtant and significant rc>iarch on CAI is being 
cairied on in many laboratories around the country, 
but certainly not as much as one is led to believe 
by the attendant publicity. The problem for 
suintone t!>ing to evaluate ilcvelopnicnts in the 
field is !o distinguish btUeen those rcfmrts that 
are based on fact and tho.^e that are dl;>guls€d 
forms of science fiction. In paper, 7 ^^hall lr> 
to ;>lay ver> close to data and actual experi(;tice 
M> claims will be less grand than man> that have 
been made for CAI, but the> wtll be based on a 
substantial research effort. 

In 1964 Patrick 5upp?s and I initiated a project 
tiitder a grant from the Office of Education to 
divdop and Implcnicnt a CAI program in initial 
reading and mathcniatics. Because of our par 
ticular research interests, Suppes has taken rc- 
>pon»ibIlity for the mathematics curriculum and I 
have been resporisible for the iuUutl icurug pro- 
gram. At the bci,Inf,Ing of the pioject, tAo major 
hurdles had to be uvi rcouie. There was no Ic»son 
material In tllbtr nuthiinallcs or r*..idlng suitable 

1 Tnviirci addrm ptr<.critcd at Ibc nucting of the Division 
of FJucationat Ps>cholot;y, American Psychological Aj- 
so<iation, \V4Nhingtori, D September 1967. 

AMERICAN PSYCHOLOGIST, 1968, Vol 23, pp, 225 239 



for CAI, and an integrated CAI system had not 
yet been designed and pro<iuced by a :>iugle manu- 
facturer. The development of the curricula and 
the development of the system have been carried 
out as a parallel effort over the last 3 years with 
each having a dexldcd influence on the other. 

Today I would like to report on the progress of 
the reading program with particular reference to 
the past school year when for the first time a 
:>iiuible group of students received a major portion 
of their daily reading instruction under computer 
control. The first year's operation must be con- 
sidered essentially as an extended debugging of 
both the computer system and the curriculum ma- 
terials. Ntvcithcless, some interesting comments 
can be made on the basis of this experience regard- 
ing both the feasibility of CAI and the impact of 
such instruction on the overall learning process. 

Before describing the Stanford Project, a few 
gv'neral remarks may help place it in per- 
spective. Three levels of CAI can be defined. 
Discrimination between levels is based not on 
hardware considerations, but principally on the 
complexity and sophistication of the student- 
:>>stcm interaction. An advanced studcnt^system 
interaction may be achieved with a simple teletype 
teinunal, and the most primitive i<itcraction may 
icqulre some highly sophisticated computer pro- 
gianiming and elaborate student terminal devices. 

At the simplest interactional level are those sys^ 
tcms that present a fixed, linear sequence of prob- 
lems. Student errors may be corrected in a variety 
of ways, but no real-time decisions arc made for 
modifying the flow of instructional matcual as a 
function of the student's response history. Such 
systems have been termed "dnll-and-praclice" 
systems and at Stanford University are exemplified 
by a series of fourth-, fifth-, and sixth-grade pro- 
grams in arithmetic and language arts that are 
designed to supplement classroom Instruction. 
Tliesc particular programs are being used in several 
different areas of California and also in Kentucky 
and Mississippi, all under control of one central 
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computer located at Stanford University. Cur- 
rently as many as 2,000 5tu<Ic»t3 arc being run per 
day; it requires little i; r»£ln4don lo see how sucli 
3 system could be cx -^ndcd to Cuvcr the entire 
country. Unfortunately, \ do not have time to 
di!>cuss these driH-aiid-piactice programs in this 
paper, but there are several recent reports describ- 
ing the research (Fishnjan, KeUer, & Atkinson, 
1968; Suppes, 1966; Soppcs, jennau, & Green, 
1966). 

At the other extreme of our scale characterizing 
student -system interi^ctions are "dialogue" prO" 
grams. Such pro^jrains are under invr^tigation at 
several universities Aod industrial concerns, but 
to date progress has been extremely limited. The 
goal of the dialogue approach is to provide the 
richest possible stu<^cnt*system interaction where 
the student is free to construct natural-language 
responses, ask que^tion^ in an unredtrictet! mode, 
and in general exercise almost complete control 
over the sequence of learning events. 

"Tutorial" programs lie between the above ex- 
tremes of student-system interaction. Tutorial 
prugiam^ have the capability for real-time decision 
making and indtructiunal branching contingent on 
a single re>pun>c or ofi some buhml uf the student's 
re^pon^e history. Such iirugram, nlK*w itudcnts to 
folluw ^eparate and diverge paths through the cur- 
riculum ba^ed on their particular perfurmancc 
records. The probability is high in a tutorial pro- 
gram that no two sludenU wM encuuiiier exactly 
the ^injt 6<.*quLiKt of le.x^un nialeriah. Hovu\cr, 
studmt re,^|>onM> are gicail^- r<.>tiic(td ?I<»iv thvy 
niubt be chu>eti fruuvo pi cm, n bid ^ci of rc^pumL:>, 
or cun^tiuctcd In .^b«.h a marmtr that a relatively 
simple text anao.*i5 w;)! be sufficient for their 
evaluation. The CAI Reading Prugrani li tutoiial 
in naUrt, and it is thid level of dUidcrit-mterticiiun 
that will be discu^ed today. 

The Stanfoko CAI SvsrEM 

The Stanford Tutorial Syatcin wui developed 
under a contrai.t between the Unnetsily and the 
IBM Corpuution. Sub^juenl de\cIoi«iiciiU b> 
IBM of the basic s>dtem hau led to vthM has 
been designated the IBM l5jo In>trut.Uvii<tl S>d- 
tern which ^h^uld .>oun be CuiHiUci.Ialij: ctvailable. 
The ba!>Ic system condI;»b of a central piuces^ 
computer with acconipany tn^ di»c dtoi<ige units, 
proctor station?, and an inttipha.^e tt/ 16 student 
terminals. The central process computer acts as 
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Fic t. System configuration for Stanford CAI System. 

an intermediary between each student and his 
particular course material which is stored in one of 
the disc storage units. A student terminal con 
sis^ of a picture projector, a cathode ray tube 
(CRT), a light pen, a modified typewriter key 
board, and an audio system which can play pre 
recorded messages (see Figure 1), 

l*he CRT is essentially a television screen on 
which alpha numeric characters and a limited 
set of graphics (i.e., simple line drawings) can 
be generated under computer control. The filni 
projector is a rear view projection device which 
pcrnnts us to display still pictures in black and 
while or color. Each film strip js stored in a self- 
thuading cattrldge and contains over 1,000 images 
which may be accessed very quickly under com- 
puter control. The student receives audio mes- 
sages via a high-speed device capable of selecting 
any numbci of niCA^agcs varying in length from a 
few second<> to over 15 minutes. The audio mes- 
sages are itored in tape cartridges which contain 
apptoximately 2 hours of messages and, like the 
film cartridge, may be changed very quickly. To 
gain the student s attention, an arrow can be placed 
at any point on the CRT and moved in synchroniza- 
tion with an audio message to emphasize given 
woids or phra^s, much like the "bouncing ball" 
in a singing cartoon. 
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The inajur rc^|n/n>e dcMte n^d in the teazling 
program h (he light \*tn, v/hn,h >lu4J> a light- 
xrrotiive prube. When ihe b^^ht pen is pKutd on 
the CRT, i^^utdinates uf the jn/sttion t^tahcd are 
dCii^etl a> a ir^punse and ictuultd hy the cvtttputer. 
Re>in/it30 may albo be tuu-ted into the d>^tcm 
thiuugh the typtwjUer ke> board. However, only 
Imatcd u>e hds bien made of tht^ ri^poti^e mode 
m the it.tding pio^iam. This is not to uuniatize 
the \alue of keybottrd u>poi»cv, but ratlter to 
admit tha; >\e hasc not as >et adilii>red our- 
selves to (he piobkm of teaching fu^tgiade chil 
dren to bandle a t>pcMriter ke>board. 

rhe CAI Sy^tem contiols the flow of infoima 
tton and the Input of student ri^poit>es .uu'iding 
to (he tit>tiuwiionaI K^gtt built into the cuUKulun* 
inattiials. The Ht^uincc of isiiits is ri>iiju.h]) .»s 
fv^lIt^A^. The <i'H»putcr as.scniblcs the lKVl^^a^y 
Loitthi>tud> for a ^t>iii tii-^tructional ^eijutfi^e fiom 
a dl^i. ^toia^c unit. Tbe vonmiaud* insoKc direc- 
tions to the ttiti.li>al dtsice to display a given 
M.t|uiriLC of ^yiitbuls on the CRT, to pre*ent a 
p.utKuIar image un the Hlin projixtor, and to 
play a ^i^ctlfiC audio niesMge. After the ap 
piupitaie \i>ua! and auditor) niat( rials hase been 
puHHt<d, a "nady" Mgnal Inditates to the stu- 
ilciit ihat 4 It ^>oit>e U cApe\.ted. Oiice a re^n/nsc 
ha^ bicn entered, It is evaluated and, on the basis 
of this evaluation and the student's past history, 
the computer niakes a deci>ion as to \vhat nia- 
teriaK will subsequently be proented. The time- 
sharing nature of the swtem allows us to handle 
16 students siinultaneouvly and to c>cle through 
these evaluative steps ibo rapidly that from a stu« 
dent's viewpoint it app<Mrs that he is getting 
immediate aUiiaion from the computer whenever 
he inputs a re-^pun^. 

The CAI RtAUiNC Cukukulum 

The flixibility offered by this lomputer s>^tem 
is of value only if the curriculum materials n.ake 
5en$e both in terms of the logical organization of 
the subji-ct matter and the psychology of the 
learning proces^^es involved. Time does not permit 
a detailtd discu^-^ion of the rationale bchiiu^ the cur* 
ricuUim that we have develof>ed. Let me *<iniply 
say that our approach to initial riading can be 
(har.utiiued a* applied ps)cholinguistic«i. Hy- 
potheses abuut the rtading pro^is.s .uid the ttaturc 
of learitmg to read have been fi«iittulated on the 
basis of lingu.'stic information, oliHTvation< of 



language use, and an ana1>MS of the function of 
the v^rittcn code. These hypotheses have been 
tested in a series of pilot studies structured to 
Mmulate actual teaching situations. On the basis 
of these cAiH.iinuntal fuulmgs, the hypotheses 
have btc-n modified, rctcsted, and ultimately In- 
^otpotated into the curriculum as principles die- 
latmg the format and flow of the Instructional 
sequence. Of course, this statement Is somewhat 
of an idiali^ailon, since very little curriculum ma- 
terial can be said to have been the perfect end 
pioduct of rigorous empirical evaluation. We 
^ould claim, hos^cver, that the fundamental tenets 
of the Stanford reading progiain have been foimu- 
laied and uuKlificd on the bai>Is of con.^Iderable 
iinpiiiial evidence. It secins probable that these 
Mill be further modified as more data accumulate. 

The introduction of new svords fiom one levil of 
the curriculum to «he next is dictated by a number 
of principlr* vR^^JgcfS, 1967). These principles 
are specific i in terms of a basic unit that we have 
called the vocalic center group (VCG). The VCG 
in Kiiglish is defined as a vowel nucleus with zero 
to three preceding and zero to four following 
consonants. The set|ucncing of new vocabulary Is 
di'termmed by the length of the VCG units, and the 
regularity of the orthographic and phonological cor- 
re^pondences. Typical of Uie piinciples arc the 
following: 

1. VCCm sets containing single consonant elements 
are introduced before those containing consonant 
clusters {tap and rap before trap), 

2. VCG sets containing initial consonant clusters 
are introduced before those containing final con- 
sonant clusters {stop before post). 

3. VCG sets containing check (short) vowels are 
Introduced before tho«n containing letter name 
(long) vowels {tnct aini rat before meat or mate). 

4. Single VCG setiueiices are introduced before 
mtiltiple VCG seqtiences {fnat before tnattcr, itut 
before stutter). 

More detailed rules arc required to determine the 
order for introducing specific vowels and consonants 
within a VCG pattern, and for Introducing specific 
VCG f>attcrns in polysyllabic words. These rules 
frequently ripnsmted a coHipromlie between 
liugtiistic faUors, jMttcrn proiUiitlvIty, Item fre- 
quency, and textiul "usefulness,** In that crJer of 
significance. 
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Fif. 2 Flow <har! (or the con»Uuction of a cell in ihe 
matrix conttruttion u»l 



The instfutHonal nMteri.iK arc divided into 
ei>;ht li-vd> tach comjiovod of about 32 le^^on^ ' 
The les>on> are de>i};iied so that the average 
itmlent complete one in approximately 30 
minuter, but thi^ can vary greatly with the fa^: 
student finishing much sooner an<i the slow stu« 
dent sometimes taking 2 hours or more if he hits 
nio>t of the remedial material Within a \c$<>on, 
the various instructional task:> can be divide<l into 
three broad areas (a) dercnling skills, (b) com- 
prehension ikills, (c) games and other motiva- 
tional dcvice> Decoding skills involve such tasks 
as letter and letter -string identification, word list 
learning, phonic drilU, and related type% of ac- 
tivitiV^ Comprehension involves such tasks as 
having the computer read to the child or having 
the child himself read sentences, paragraphs, or 
complete stories about which he Is then asked a 
scric* of questions. The qiir>tions deal with the 
direct recall of facts, generalizations about main 
Ideas in the stor>, and inferential qucitions which 
re<|uire the child to relate information presented 
in the story to his. own cxi>ericnce. Finally, many 
different ty|)es of ganies are sequenced inlo the 
lessons primarily to encourage continued atten- 
tlon to the materials The games arc similar to 
those played In the claNsroom and are structured 
to evaluate the developing reading skills of the 
child 

^ Matrix contlruction To illustrate the instruc- 
tional materials focusing on decoding skills let me 

«Fof a detailed account of the curriculum materials 
sec Wibon and Atkin>«n 11967) and Rodjers (1967). 
See also Atk«nM>n and Hin^n ^1906) and Hinscn and 
Rodsert (t96S). 



describe a task that we have called matrix* "con- 
struction " This task provides practice in learning 
to associate orthographically similar sequence* with 
appropriate rhyme and alliteration patterns. Rhym- 
ing patterns are presented in the columns of the 
matrix, and alliteration patterns are presented in 
the row* of the matrix a* indicated in Figure 4. 

The matrix is constructed one cell at a time. The 
initial consonant of a CVC word is termed the 
initial unit, and the vowel and the final consonant 
are termed the final unit. The intersection of an 
initial unit row and a final unit colunni determines 
the entry in any cclK 

The problem format for the construction of each 
cell is divided into four parts: Parts A and D are 
standard instructional sections and Parts B and C 
are reniedial sections The flow diagram in Figure 
2 indicates that remedial Parts B and C arc 
branches from Part A and may be presented in« 
de(K'ndently or in combination. 

To see how this goc*, let us consider the example 
illustrated in Figure 3. The student fir^t sees on 
the CRT the empty cell with its associated initial 
and final units and an array of response choices. 
He hears the audio message indicated by response 
rcque.st I (RR I) in Part A of Figure 3. If the 
student makes the correct response (CA) (i.e., 
touches ran with his light pen), he proceeds to Part 
D where he see* the word written in the cell and 
receives one additional practice trial. 

In the initial pre*enlation in Part A, the array 
of multiple-choice responses is designed to identify 
three jW'isible type* of error*: 

1 The initial unit is correct, but the final unit 

is not, 

2 The final unit is correct, but the initial unit 
is not. 

3 Neither the initial unit nor the final unit is cor- 
rectly identified. 

If, in Part A, the student responds with jan he is 
branched to remedial Part B where attention is 
focused on the initial unit of the cell. If a correct 
respon>e is made in Part B, the student Is returned 
to Part A for a second attempt. If an Incorrect 
response (WA) is made in Part B, an arrow is dis- 
played on the CRT to indicate the correct response, 
which the student is then asked to touch. 

If, in Part A, the student reS|>onds with rj/, he is 
branched to remedial Part C where additional 
instruction is given on the final unit of the cell. 
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PART A 



ran 
roft 



(» ll tMtl *A< Mr «m4 
m - fi>»»l - C « 1 \ 



PART 0 




PART B 




e«*(. 

th« r«w l*tt*r r) a*^ 
tkU I* \h* uum 
Mit *r \h» <*u, •* 

t»v<k tMl*. (Afrow 
•0* >^ 

}*tt*r r) 



PART C 



•1 



: T«««h m4 »v 

•»4 Mr (A/rw M« 



Ftc J First Cell of the mattix con^lruclion (ask. 



The pun-tilurc m Part C is Mmilar to Part B. 
Ilutiiver, it ,0)uu]d ht aola] that in the rcmal*al 
ifi^liuttjun the initia! letter i> never |,iutiuui)Lcd 
(Part H), uhcrea^ the final unit is altars pro 
iiuunced (Part C). If. in Part A, the student 
res^jonds with batf then he ha^ made an errur on 
both the Iiiitial and ftnal unit and is btatithcd 
through both I»art B and I^art C. 

When the Mudcnt returns tu Pait A after lum- 
plettng a rtniedial .sectiun, a Luuect ifspwnsc will 
advance him lo Part D as liidaated. If a tvrung 
an>wer res^^onse is made on the M^und pa.ss, an 
arruw is pLucd beside the correct icspunse area 
aitd held time until a cuuett te^^punse is made. 
If the t\tx{ ii>|/un>e is >tdl an error, a message is 
nnt to the pioclur aod the >cv|ueitLe is r(.|>eated 
from the be;^inning< 

Whin .1 ^tutlent has ii>ade a Luirect rc>)MJiise un 
Parts A and D, he is aJvaiued to the next uurd 
eel! uf the tnatrix ivhich has a ptuUem {utiiiat and 
.^ei|tience identical tu that just described. The in- 
dividual «.e)l building is cuntihued biucK by bluck 
until the matrix is complete. The upi)c'r left-hand 
panel of Fi;^;ure 4 indi'vates the ( RT display for 
adding the next cell in tjut cN.unple. The <>idti in 
whkh ruw and column cdN aie addtd i% e^H-ittially 
random. 

When the matrix i> Loii.jfleie, the <ntries are re- 



urdered and a criterion test is given uver all cell 
entiles. The test involves displaying the full matrix 
with cuniplete cell e^ntiics as indicated in the lower 
left hand p.inel of Figure 4. Raiidurmzed requests 
are made to the student to identify cell entries. 
Since the first pass through the full matrix is 
viewed as a criteiiun test^ no reinforcement is 
;]:ivcn. Errors are categorized as initial^ final, and 
tfthcr, if the |H:reentage of total errors un the cri> 
teri^fn test cvcceds a pi edetii •tuned \alue» then 
remedial exercises aic jiiuvided uf the t>pc ^huwn 
in the two right hand panels of Figure 4. If all 
the crrurs are recorded in une category (initial or 
final )y uiily the umediai material apprupriate to 
that categury is jjrc^ei.ted. If the errors are dis- 
tiibuted uver buth categuiies, then buth ty|>es of 
remedial material are presented. After working 
through one ur buth of the remedial sections, the 
.student is bianchcd back for a ^cund pass through 
the ciiteriun matrix. The >ecund pass is a teaching 
tiial as uppu^ed to the initial test cycle^ the student 
piuceeds wah the ^^laiidard cuirectiun and up:iniiza- 
tion routines. 

An atialy.^i. of peifuiinance on the matiix task 
IS slitl itiLuiiipletc, but isunie prelinnnai^ results are 
available. On the i. itial pass (Part A) our stu- 
dents were correct about 45% of the time; however, 
when an uror did occur^ 21% of the time it in- 
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AOOmON OF NEXT CELL 
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INlTtAL UNIT REMEDIAL FOR MATRIX 

CUT 




CRITERION lEST 



FINAL UNIT REMEDIAL FOR MATRIX 
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Fic. 4. Continuation of matrix con>truction tajV. 



vuKcii un«> the final unit, 5J/t of the tlntc uril> the 
initial utiit, and 26^^ the tunt buth initial and 
final units The pattern cf performances changed 
markedly on the ^r^t pa:>$ through the criterion 
test. Here the subject was correct about 65% 
of the time; when an error occurred, 32^ of the 
time it involved only the final unit, 33% of the 
tune only the initial unit, and 35^ of the time 
both units. ThiK performance showed a signlftcatit 
inipro\eiii(.ttt frum Tait A to the criteriuii test, 
equally mi{>ortant, initial errors were more than 
twice as frequent a& final errors in Part A, but 
were virtually equal on the criterion test. 

The matrix exercise is a good example of ihe 
material used in the curriculum to teaching decod- 
ing skills. We now consider two examples ("Corni 
class" and "inqulrlc.>") of ta>ks that «xre designed 
to teach comprehension skills. 

Fcm clasi. Comprehension of a sentence in- 
volves an understanding of EnglLNh s>nta.\. One 
behaviural marilfc;»t.atiuri of a child's s>fitattlt so- 
phidtitatiun is hl^ abilii> to gruup wuids into ap 
prupriate form clax»e». Thi» ta:>k pruvidi» lessun 
matciials thai tcavh tht furn» Ja>i> chaiaUetiijtici 
of the wurds just pre^inicd in the matrix sectiun 
of a lessun. The fulluwtng t>^ uf prublcni ii> pre- 
sented to the student (the matciial in the box is 



di^pla;.eil on the CRT and below are audjo mes- 
sage?, the child an^ners b> apptupriat<.l> {flawing 
his light pen on the CRT); 



Dan sa\\ the 



tan 
fat 

man 
run 



hat. 



Ottl> one of the wtjidt in the column will make senK in 
the 5tntvn4>t Touch and &a> the word that belongs in the 
sentence. 

CA. Yes, Dan saw the tan haL Do tht next one. 
WA. No, tan is the word that maUs sense. Dan saw the 

tan hat Touch ami say tan. (An arrow then ap* 

pears abo\e tan.) 

The sentence is composed of word^ tho* are in the 
reading vocabulary of the student (i.e., they 
have been presented In previous or current les- 
sons), Thj rciponbc set .ncludes a worO which 
is of the curietl form da!>s but is semanticall> in 
apprupiiate, twu wutd& that are of the wrung form 
clas!>, and tht curreti wurd. A controlled variety 
of sentence t>pe» Is emplu>ed, and the answer seb 
art di»ttibuted over all syntactic slotb within each 
senttiicc t>pe. Responds are categorized in rather 
broad terms as noum, verbs, modificn, and other. 
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Ilic ico^n^n^e i)aia can be <Aaitiiiiul (or ^^^teinatic 
cuwi^ a lai^t iuiuiber uf itcins. F!v.tm^/Ies of 
the ViuiU of i|iie!>t!on» that can be aAked are. (a) 
Are errors for \artuus furrn classes in various 
veiitcnce i)o^ition$ similarly distributed? {b) Hom* 
are r(.-N|)o«sc latencies affected by the syntactic and 
M'n'al iH»ition of the re^pon$e set within the sen* 
unce? Anvwcr:> to these and other questions should 
provide information tlut will permit more ^ystem• 
atic Ntiidy of the relationship of H'litence >tructure 
to ruiding instruction. 

Inquiries, Individual words in Sentences ntay 
constitute unique and conver.satiunally correct 
.tiis^vers to ipiestions. The^ t^ue^tiuns t.ike the jn« 
tenogativc Who ? What ? How . 
etc. The ability to select Ihe v^vrd in a >enU'i.ce 
that uuiqutlv .tU;>Mer>uni vi Ihcst quu4iv^ns din.v'n> 
one form of reading comprehension. The 
inquiry exercises con^>titutc an a^ses<nient of this 
reading comprehension ability. In the following 
example, the sentence "John hit the ball" is dis« 
pKi>cd on the CRT accompanied by these audio 
mfvsages: 

T»u«.h .indi My the t^urd that iroi^us the qur^tion. 
KK I Who hit the ball? 

C.^ Vo, Ihe wotd "John" tells u9 who hit the ball 
U'A: No, John iflU us uho hit the ball Touch and 

%i\ John (An iiiovt then ap;>ears on the CRT 

above John.) 
RR : What did John hit? 

CA. Vcs, the uo'd **bair tells us what John bit. 
U'A No, ball t<lb us \vhat John hit Touch und say 
ball. (An ariow then a{)jf<ars abo\e ball) 

As in the ionii'dass section, each sentence is com* 
poH'd of words from the htudent's reading vocab* 
ulary. A wide variety of sentence structures is 
utili/ed, b( ginning with >imple subject- verb- object 
sciUiiKev and progressing to struct!»rc& of increasing 
iujin'K Mty Data from this ta^k btar on several 
h>p<>iheses about comprehension. If comprchen* 
sion is equated witn a correct re>pon>e to an inquiry 
question, then the following statements arc verified 
by our data, (a) Items for which the correct 
answer is in the medial position of the sentence are 
more difficult to comprehend than items in the 
initial or fmal iH>sition$; final position items are 
easier to comprehend than items in (he initi.tl posi* 
tion. {b) Items for which the coriect .-answer is an 
.idjative arc niore diftVult to compr<hend than 
ittoiv in which the correct anN\\<r is a noun or 
\%th\ similarly tiounv are more diflKuIl than verbs. 



(c; Lunger dentences, measured by ^urd length, are 
mure difficult to comprehend than dhorter sentences. 

These are only a few examples of the types of 
tasks Used in the reading curriculum, but they 
mdicate the nature of the student-system in- 
teraction. What js not illustr.ited by these examples 
is (he potential for long-term optimization policies 
based on an extended response history from the 
subject. We shall return to this topic later. 

PrOBLJMS I.N* iMrttMENTINC TME CURKICULUM 

Before turning to the data from last year's run, 
let me cyn>Idtr brjen> the pioblcm of translating 
the curriculum materials Into a language that can 
be understood by the computer. The particola*- 
computer language we u^e »s called Cour^ewrlter I., 
a language which was developed by IBM in close 
collaboration with Stanford. A coded lesson is a 
series of Coursewnter II commands which causes 
the computer to display and manipulate text on the 
CRT, po.<;ition and display film in the projector, 
position and pl.iy audio messages, accept and 
e\aluatc ke> board and lightpen responses, update 
•he peiformance record of each student, and im- 
plement the branching logic of the lesson flow by 
means of mani]>ulating and referencing a set of 
.switches and counters. A typical lesson in the 
reading program, which takes the average student 

TAHl.E 1 

AVDIO SCXIP AND riLU CllirS WITH 

Hypothetical Addresses 



AO! 
A02 
A03 
A04 

AOS 
A06 
.\07 



lt)l 

m 



AuJio tnfoimAUOfl 

r«iu«.h and ^> the ^suid thai gxx% kxUh the ficlure. 

Ooo<kBag Do the next one. 

Ko« 

The word that goes with the picture is l ag Tv^ucL 

and $a> l>ag. 
Ooo<l. Caid. Do the next one. 
No. 

The **«rd that gm-s with Ihe j>ictu..' i% card. Touch 
and sty card. 

y*\m ^^^lp 



Pkture of a hag. 
Picturt of a card. 
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TABLE 2 

Courlitk Cu^tMANM RivviKjo To TkmNt Two K\A>im'» ot ini PxiMtiiM Diuinoin in tiil Tixr 



Coemnds 

PR 

U> 0/Sl 
FP FOl 

DT 5,lB/bat/ 

DT 7,l6/b«6/ 
DT 9.18/rat/ 
AUP AOl 

Ll EP 30/APCDl 



AD 1/CJt 

AUP AO** 

DT 7 
BR Ll 

CA \7.i.l8/Cl 



EK L?/Sl/l 

AD 1/Cl 

IS AUP AO? 

VA 1.5.3.18/Wli 
WA 1.9»3.18/V?/ 



Problcn: Prepares nachlne for bej{ln.r!ng cf new p/oolea. 

loftti: LoAds irro Into the errox switch (Sl). Tt\c role of 
switches and counters will be explained Inter. 

FJllja Position: Displays fraac FOl (picture of r ba«) . 

Display Text: Displays "bat" on line 5 starting * i to^uan 18 
on the CKT. 

Displays ''ba^" on line 7 starting in colujon 18 on the CRT. 

Displays "rat** on line 9 starting in coIutji 18 on the CRT 

Audio Play: Plays audio ncssage AOl. "Touch and say the vo» . 
that goes with the picture," 

Enter and Process; Activates the llght-peni specified the tine 
liait (30 sec.) and the proMem identifier (ABCDl) that will 
be placed in the data record along yith all responses to this 
problen. If a response is nade within the tine licdt- the 
computer skips froa this cocaund down to the CA (correct 
answer cocipartson) cosaand. If no response is BAde within 
the tiae liatt, the cocnvids intj;diately following the EP 
cocavxnd are executed. 

Add! Adds one to the overtice counter (Cl*). 
loads one into the error switch (Sl). 

Plays ciessage AO^t. "The word tht-v ^oes with the picture it bag. 
Touch and say bag." 

Displays arrow on line 7, colunn 16 (arrow pointing at "bag"). 

Branch: Branches to cos»Ar.d labrled Ll. The ccxsputer will now 
do that coffTund and continue t'ron that point. 

Correct Answer. Coapares student** response with an area one 
line high atarting on line 7 a*^ three colucns wide starting 
in coluxfui 18 of the CRT. If r.ia response falla within this 
area, it viU be recorded in the data with the answer identi- 
fier CI. Whcr» a correct answer has been cade, the cocnands 
froa hexvdovn to WA (wrot^ answer comparison) are executed. 
Ther» the prograa Jucjjs jihead to the next P{. If the response 
does not fall in the correct area, the naeiine skips froa this 
coss'iirid down to the WA cocnand. 

Brunches to cocnand labeled L? if the error switch (Sl) is 
equal to one. 

Adds one to the initial correct answer counter (Cl). 

Plays audio cessivgc A02. "Cood. Bag. Do the next one." 

Wrong Answer. These two ccraands coapare the student response 
with the areas of the two wrong answers, that is, the area one 
line high atarting on line 5 and three colurjis wide starting 
In colusm I8, &ri the &Tk'A one line high starting on line 9 
and thrrc colucns wide starting in coluTJi IB. If the response 
falls within one of these two areas, it will be recorded vith 
the appropriate identifier (wl or W2). When a defined wrong 
answer has been nade, the cocrcands firoa ken^dowrii to UN (undefined 
answer) are executed. Tt\m the cooputer goes back to the EP 
for this problea. If the response does not fall in one of the 
defined wrong answer areas, the oachine skips frcn this conaand 
down to the W cocmand. 
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Tabu Z^ontinued 





Expiration 


AD 1/C2 




L3 U> I/Sl 


LoAda one Into the error iwltch (Sl). 


AUP A03 


Pldj'i aessAg* A03. "No." 


AU? A0>» 


Pl*yi Dess««e A0»». "Ihe vortS that go«» with tfte picture !■ 
Touch and sty bag." 




Displays arrow on line 7, colusn I6. 




wnuci «(icu "rofjg Ani^er. ii nacfiine rc^cncs vnit yoinv in wic 
progroa, the student has aade neither « correct nor « defined 
wrong answer. 


AD VC3 


Adds one to the undefined answer counter (C3). 


IR L3 


BrMches to comud labeled L3. (ihe «Aac thing »hoold be done 
for both UN and WA Answers. Ihls branch saves repeating th« 


III 


• • V ^ ■ VI IV fcMivii Aiiij I ur lie A V pro AvB * 


ID 0/Sl 

DT 5,iB/vird/ 
DT 7,l8/c*rt/ 


Thtse caaaanda prepare the display for 2nd problca. Notice 
the new flUa position iuk! new vorda displayed. The student 
V»s told to "do the next one" wi.en he finished the last prob- 
lca so he needs no audio Dcssage to begin this. 


EP 30/AhCD2 




AD J/C*» 
ID 1/Sl 
AUP A07 
DT 

BR IM 


These cocnanda arc done only If no response Is nade in the tloc 
lialt of 30 seconds. Otherwise the eachlne sHlps to the CA 

cccanand. 


CA 1,5,U,1B/C2 


CcxYpares response with correct answer area. 


AD l/Cl 
L5 Ain» A0$ 


! Adds one to the initial correct answer counter unless the error 
► switch (Sl) shows that an error has been nadc for this problen. 
' The student is told he la correct and soea on to the next prob- 
lca. TTjese coecands are executed only If a correct answer has 
been taade. 


VA l,7,J»,l8AJ3 
VA l,9,k,lSM 


^ Conpsre response with defined- wrong aniwer. 


AD 1/C2 
L6 LD 

AUP A06 
AUP A07 
DT5,1^/V 


AJds one to the defined wrong answer area and the error switch 
(Sl) is loaded with one to show that «A error has teen aade 
on this probles. The student is told he is wrong and shown 
the correct answer and asXed to touch it. ITiese cosoands are 
executed only if a defined vrong strtwer has been cade. 


vn 


An URdef^nvd resporse has boen nade if V. nachlre reachea this 
ccnnand . 


AD VC3 

BR L6 j 


A'Jds one to the undeflced answer counter and we branch up to give 
the sase audio, etc. as la given for the defined wrong answer. 



about 30 minutes tu complete, rniulrcs In cxteNs oi 
9,000 cuur»ev^riter *.umnun(!s for jt> cNCcutlon. 

A sUnitU €\M\^At will give >ou .M^me Ming for 
the cwlmg iiroblem The e><.tmple Is from a ta^k 
(leNigned to h both letttr Jivvuniinatiup and 
the meaning of words A iilclure HI u>t rating the 
word being taught is presented on the projector 
screen Three wordi, Including the word III us* 



t rated, are prc>ented on the CRT. A me^^age is 
placed on the audio a>king the child lo touch the 
word on the CRT that matches the picture on the 
film projector. The ^.ludcnt can then make his 
response ubiiig the light jK*n. If he makes no rc- 
>jH)n>e wiihin the Npecifitd iime Imiit of 30 5econds, 
he i>> toM the coirecl an^txer, an arrow points to it, 
and he is a^ked to touch it. If he ntakcs a rc^ponse 
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within the tinu' hiiut, the fxHiit ih.u hi tuuilu'» i> 
ctiiiUHiicd by the ttxiiiKitcr with ihi iutiii4 an'>v\ci 
ar« t If he |il.ur% the li^ht |)cn within thi lur 
tr<X an J. he K toM ilul he \Nas lorrcil auO g<)c* 
Oil ti» the tn\t \ni*Uviu U the rc^tvum w.iv not 
III ttir (.iMitit nrt4. It i> coiitiMicil mt^i thi ;itca 
ilclit>e4 a ^tutt^ aii>urr. If his rc^|^o^^ c h 
Hithiti thl^ air.i^ he is toM that tt b urun^^, 
the lorteit an>i\a, and a>keii to touch it If hi% 
liittnii rc^iHHi^e wa\ neither in the atituiiMted 
Hr«>i«/^ .inNUi-r area not in the (urrctt-aiiMu r are.i, 
then (ht 'tudtiit ha- m.ulc ar umlcl'mal .invwci 
lie 1^ Ri\in the sinu mevvii^i th.tl he would ha\i 
heard had he touihed a deriiicti vsrung ah^urr» 
t>juc\rri the re^|K»n^c is rciordetl on the data 
reioid a% undefined The ituduu trie* a^.iin until 
he make-* the ioiml re>|H>n''C, he then gvK'* on to 
thi* nv\t pr«»hK in 

lujireiMtc an m^ttm tion.il Hi|wiiue of thi. H>it, 
the puyraniiiH r nuiM write a detailed h-«l of loni 
nuiid^ loi the tomj«iur He niy»l aKo ro»»id on 
ail audio tajM: all the nicN^ii'.es the itudint nu>'Jit 
heai during the leNM»u in ai^|MMAittiaiil> inc oidti 
tn wh«h the> wdl ociur. Ea».h audiu niON-^agc ha> 
an addrrN> on the tape and vsill be called fui and 
p}a>t«i Hhiii appropria(e Similatly a fdin ^trtp 
t$ prepjrrd with one frauu foi each piitutc rc 
quiretl iti the Ie»Miti Ka<h frantc ha^ an addre^> 
and can be cilKd for tn an> order. 

Table I shov%'» the audio nie>>at;e.'» and film pk 
lurr^ ri'fiuirtd fur two Muiplc problem'* alorij; with 
the h\{H»thitaat addrc^:> on the audio t.t^K and 
fttiu %itip Listed in Table I arc thi coinimter 
ctnitiiMiidN rt-«|uired to present it^o ex.inipli^ of the 
proWrfiiN de>tribed above, anal>/c tho student's re 
$Jwrl^e^, and record htj data recou! The left 
column in the tabic list& the actual compoui com 
mamK, ami the right colomn pio>ide> an cxi^bna 
tion of each command 

\Shile a Mudrnt is on the 5>Mem, he m.i> torn 
pleic a> iiMii> a> 5 to 10 problem^ of lhl> ly|)C \}Ct 
minute Oh\tuuv|), if all of the in>tructiohal ma 
tenai ha^ to be coded in tht> dctad the ta>k ^\uold 
be Virtually ini|)ONvible Fortunately, there are 
ways ot Mmpld>ing coding procedure if pail» of 
the iiiMrucrional matcnaU arc alike in formal and 
difter onl> in certain specifu-d wa>> toi example^ 
the two problems pie5<nled in Tabic 2 differ only 
m \af the film displa>, {bi the wotd.> on the CRT, 
(c) the problem identifier, {(f) the ihiee audio ad 
drcvMTx, (e) the row display of the arrow, </) the 



coticit an-i\ti alia, and {(] the correct answer 
identifar. 1 h»^ >tiing of cmic can It defined diice, 
gi>iii a t\\«» Irtiti iMuu, and used later by gKmg a 
oiii' line mai ro comnund 

'I he iiM of mat. OS tuts do>\n greatly th« effort 
rnpuii-d to present many diffctcnt but baMially 
siniiLu ptoMeni*. For example, the tv^o problems 
presented in Table 2 can be rewritten in macro 
format using only two Imrs of code. Problem 
I. CM I»\VlF0IIbat]bag]rat]A0ljAnCI)IlA04l 
AO;lAO\l7ll,7,3,I8]ri). Problem 2. CM I'Wj 
K»iliatdlcari]haul])AnCI)2lAO7]A0S)A06lSl 
|,S/JS|C2|. The command to call a macro is 
CM, and V\\ is an arbitrary two character co<Ic 
for the m.urn in\ol\iiig a piituri to uord match 
Nutiic that in Problem 2 ihtu is no intriKhutory 
audio rnesN,ige, tin "]]'* indicates that this param 
eter is not tn be filletl in 

The maiio cai».tbilu> of the ivouicc language has 
mo distinct ad\.uit.i;;is over code written com- 
niand b> coinniand The fu>t is ease and S{Ked 
of ciHlittt; The call of one macro is obviously 
ca>tti tlun utiting the compaiabic string of code. 
The second advantage is iiurea^c in accuracy. Not 
only arc co<lit.g errois dra'»t!ca)ty curtailed, but if 
the macto isdcfeiti\c oi needs to be changed, every 
oci ounce of it in the lesson coding can^bc cor 
reeled bj moillf^ing the orlgmal inano, hi griuial, 
the code can 5lay as it 15. The mure standard the 
vatious ptoblcni formats, the niuic valuable the 
maito ca|Mbilily btiome>. A[mH from a few non 
standaid inli»Mluit»n> audlw me-s,igcs and display 
Items, apjH«>vIniately 9S'/o of the reading curricu 
luiii h.i> bieii progtaniiiiid using about 110 basic 
macros 

The iiKuit* command featutc of the language ha$ 
sigmfuaut implication.^ fot psychological research. 
By iiniply changing a few comnundi in a par 
ticular macro, one can alter the flow of the teaching 
jc<iuencc whi never that macro is called in the 
program. Thus, the logic of an instructional 
set{ueitce that occur;> tliou ands of times in the 
reading curilculuui can be rcdolgncd by adding or 
mmhfjing a few linci» of code In a given macro. If, 
for example, ^*c wanted to change the timing rcia 
tion>, the type of fcecHiack, or characteristic^ of the 
OKI di^pIaJ In the task described above, it would 
require only a few |ine:» of code in the PW macro 
and would not neccsallate making changes at every 
point in the corilcuhim where the picture to word 
exercise occurred. Thus, a range of experimental 
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mampuUtions can be cairlnl out UM'ng the Mme 
b»!c program and display nialcrials, and rcfjuutng 
changes only in the command Mri*cture of the 
macros. 

A5 mdkalnl in Table 2, a bank of switches and 
counters is defined in the computer and can be 
used to keep a running record on each Mudent* 
There is a sufficient nuniber of the,sc registers $0 
that quite M>phisticated H'hcmcs of optimization 
and accoftijianytng branching are i>o^ibIe. Thus, 
one h in a {»o<^ilion to prcMriit a scries of words and 
to optimize the numl)er of correct resi)onscS to some 
Stipulated criteria, for exatnple, five consecutive 
correct responses for each of the words. Or one 
can select frcm an array of phrases chooMng those 
phrases for prcH'ntation that have the greatest 
number of previous errors. As a consrtiuence of 
these deciM'ons, each Mudcnt purMies a funda- 
mentally different {Kith through the reading ma- 
terials. 

$<iME RrsULTS FROM THE FlKST YKAR Of 
Ol*l:KAT10N 

'ITie Stanford CAI Project is being conducted at 
the Brentwood School in the Raven$wood School 
District (East Palo Alto, California). There were 
several reasons for f^lecting this ^chool. U had 
sufficient pojutlalion to provide a vtrnple of wel! 
over 100 first-grade students. *Yhc .vtudcnts were 
primarily front "culturally disadvantaged'' homes. 
And the past i)erform.ince of the school's principal 
and faculty had demonstrated a willingness to un- 
dertake educational innovations. 

Cunipuierued tnsiructlon began tn November of 
1906 with half of ihe first-grade &tudents taking 
re.iduig \ia CAT and the uther h.iUf Mhlch func- 
tioned A\ a cuiiUul giuup, being tauf^ht I railing hy 
a te.uhrr m ihe «.l.i^'ruom. Tlic children in the 
luittru! btuu|f were nui left uui uf the prujett, fur 
lhe> tiMik maihcmalics fruiti ihe CAI ^>^tem in- 
Mrad. The full anal>»is uf the Mudent data is a 
Ireincnduus la^k «\hich ts ^tttl ui)dcr»a>. IIuw- 
ever, a few general results have already httn 
tabulated that jftuvide c^utne «iicaNUie uf the j^ro- 
gratn's <.ucces$. 

Within the le^H>n nuteri.il there is a centra! 
cure uf problems nuich wt ha«t ttttutd tnaln Itnc 
l>rublems. Fhcsc are juubKnis »>liich each 

>ludent niit^t exhibit na^lct^ in unc foini ur an- 
uther. M.un line i^iobUiits riay be biaiuhcd 
atuund by ;^ulcc^^fuIly |Ntv-«Mg ccitaln .H.iee(iing 
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K/tS tZ/r l/ia 2/ti S/O 4/l> M7 i/14 
9ATC 

Fic. S, Cumuhlivc nuniW of mitn-Ilne problems for 
fiitett, median, and slowe5l student. 

tests, or they may be met and successfully solved; 
they may be m*t with incorrect resjwnscs, in which 
case the student is branched to remedial nLiterial. 
The first year of the project ended with a difference 
between the fastest and slowest student of over 
4,000 mcin line ^jroblems completed. The cumula- 
tive response curves for tht fastest, median, and 
^luuest .students are gi en in Figure 5. Also of in- 
tercut Is the I ate uf prugtess during the cuurse of 
the >car. I'igure 6 prc>cnt.i the cumulative number 
of problems c<;in|>leted |>er hour on a niunth by- 
muiith basis again for the fastest, median, and 
^lu^est ^tudent It is Interr Jing to note that the 
I ate nita^^urc was e>M.i(tia]l> constant over time for 
increase for the fast student. 

Fium the Mand|>utnt of buth the tot.i1 number of 
problems con^pleted <!urin^ the year and rate of 
piWgress, it ap]>ears that the CAI curriculum Is 
u,>jn;n»i\e tu Individual differences* The differ- 
iiiLes nuted abu\e lltu^t nut be confused nith a 
\ail.itiun In i.ite uf re^JHJnse. The difference Tn 
rt^iiun^ latc aniung ^tudetita nas very ^lall. The 
avcLtgc re^iion^c rate was a|ipruxlmatel> fuur per 
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and sl'jiMc^t »tutlc»t 



minute and wa"* not corrdatd with a student's rale 
of prufiff-^s thfougli the curriculum T!ie differ- 
ences in tota! numl>cr of mainOinc problems com« 
plelcti can be accounted for by t!ic amount of 
remedial materi.il, the optimization routines, snd 
the nunilrtT of accelerations for the different stu- 
dents. 

It has been a common finding that giih generally 
acquire reading skills more rapidly than boy*. The 
sex differences in reading performance have been 
attributed, at leavt in part, to the social organiza^ 
tion of the cla .sroon) and to the value and reward 
structures of the predominsntly female primary 
grade teachers It has also been argued on dc- 
velopmenial grounds that rir>t>grade giils are more 
faulc in visual mcin«>riJw!ion than boys of the 
same age. and that this facility aid^ the girls in 
the jight'Wurd methui of vocatiulary acquisition 
commonly u^d in baval readers. If lhe>e two 
argument'* are correct, then one would expect that 
placing students !n a CAI environment and using a 
curriculum which erT^phasizes analytic skills, as 
ojjposed to rote memorization, would minimize sex 
differences in reading. In order to lest this hy* 
pothers the rale of p^ogre^$ scores were statist!, 
cally evaluated for sex effects. The result, which 
Wis rather surprising. Is that there was no differ* 
encc between male and female students in rate of 
progress through the CAI curriculum. 

Sex differences however might be a factor in 
accuracy of perform mce. To test this notion the 
final accuracy scores on four standard problem 
types were examinetl The four problcnj lypef, 
which are representative of the entire curriculum, 
were Letter Identification, Word List Learning. 



Matrix Construction, and Sentence Comprehension. 
On these four tasks the only difference between 
boys an<l girls that wa^ statistically sigiiifictnl at 
the »0S level was for worddist learning. Thr^c re- 
sults, while by no means deHnitive, dc lend supjH)rt 
to the notion that when students are removed from 
the normal classroom environment and placed on 
a CAI program, boys |>erfofn> as well as girls in 
overall rate of progress. The results aho suggest 
that in a CAI environment the sex difference h 
minimized in jiroportion to the cmI)lla^is on anal> ms 
rather than rote memorization in the learning M%k. 
The one problcn) tyjK* where the girls ac^'eved sig- 
nificantly higlicr score> than the boys, worddist 
learning, is essentially a paired-associate learning 
task. 

As noted earlier, the first giaders in our school 
were divided into two groups Half of them re* 
ccived reading instruction fronj the CAI systenj; 
the other half did not (they received mathematics 
instruction instead), l^oth groups were tested 
extensively udng conventional instruments before 
the project bfgan and again near the end of the 
school ye.-^r. The two groups were not significantly 
different at the start of the year. Table 3 presents 
the results fdr some of the te5ts that were ad 
ministered at ihe end o' the year. As tnsi)ection of 
the table will diow, the group that received reading 
instruction vm CAI performed signific ntly bc?ter 
on all of the p;>ttests except for the comprehension 
subtest of the California Achievement Test, These 
toithb are mo<t encouraging. Further, it should 

TABLK 3 
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be noted that at lea^t dume uf ihe factors that 
nnj^ht rtsull in a Havvlhujne phtnointnun" arc 
not pre:>tnt here, the ' cuuUur* ijroup vsas CA^o>ed 
tu CAI ex|>eiience in ihcir niaih(.ni.iliu> tn2>lrutliun. 
Uhtle (hat nka> Ua>L looin fur ^uine cfftxU m their 
reading, it dues leniuve the chief ulijecttun, :Mnce 
the^e dludent^ aUo had rea^un to feel that special 
attentiun v\a6 being ^iven tu them. It is of in- 
leieM lu riute that the average Slaitfurd Binet IQ 
M.ure fur the^e students (buth ex^rinicntal and 
Cuntrol) is 89.» 

Owing to bybtems and hardware difficulties, our 
prugram was nut in full ujx-ration until late in 
Kuxeniber of 1906. Initially, btmknts were given 
a relatnely brief penud of time per day on the 
terminals. Tht^ period \\a> inirenbed to 20 minutes 
after the fir^t o vvcekb, in the la^t muiith we al* 
iuwed students to '>tay on the terminal 30 to 35 
minutes. We wished to find out huvi ^ell first* 
grade »tudent5 wuuld adapt to 3uch lung periods 
of tune. They adapt quile well, and next year >te 
plan to use 30-ininutc periods for all students 
thiMughuut the >ear. This may seem like a long 
^e^Mun fur a firsi-grader, but our obber>dtiuns sug- 
gest that their .span uf attention is vsell over a haU 
huur if the in^lructiunal i>equence is truly responsive 
to their re>punbe inputs. This year's students had 
a relatively Mnall number of total huurs on the 
&>item. We hu|>e that by beginning in the early 
fall and u^ing half' huur peniKis, we will be able 
to give each student at lea^t SO to 90 huurs on the 
terminals ne.xt year. 

I do not have time to discuss the social-psycho* 
logual effects of introducing CAI into an actual 
>cho<)l .setting. However, systematic observations 
have been made by a trained clinical psychologist, 
am! a report is being prepared. To preview this 
report, it is fair to $ay that the students, teachers, 
and parents were quite favorable to the program. 

Xor will time permit a detailed account of the 
various uptimi^ation routines used in the reading 
curriculum. But since this topic is a major focus of 
our research effort, it requires some discussion here. 
As noted earlier, the curriculum incorporates an 
array of screening :<nd sequencing procedures de- 
>igned to optimize learning. These optimization 
>chcmes vary in terms of the range of curriculum 
included, and it has been cunvenicnt to classify 

3 More dcUth vn Ihr^c ind o her jnil>»e5 may be found 
in \tlin on ii967) and Uihun and Mkinson (1967). 



them as euher shurt- ur lung term procedures. 
Shurt term piuccdurcs refer to deci^un rules that 
are ajipli(.able tu specific prubltm furmats and 
uidue the vtry lecenl rcspun*e histur> uf a sub 
ject tu dttcuiiine what in:}tructiunal mateiials to 
prL;;crit next. Lung teim uptimuatiun piocedures 
are applicable to diverse units of the cuiiivulum 
and utilize a summarized furin of the subject's 
cunipletc r^opun^e record tu ;^pecif> hi» futuie path 
thruugh niajur In^t^uctiunal units. 

As an example of a short-term optimiz;ition 
prucidure, cundlder une that fulluvss directly frum 
a learning theuretic anal>sis of the reading task 
invuKed (Cruen h .\tkinson, 1966;. Suppose that 
a list uf m wurdd is to be taught to the child, and 
it had bun decldtd that In>tructiun is to be carried 
uut u^ing the picture to wurd formal described 
earlier. In L>>Lnce, this pruble^ii fumat invuUes 
a series of discrete trials, where on each trial a 
picture illustrating the wurd being taught is pre- 
sented on the projector screen and three wu.'-ds 
(including the wurd illustrated) are prei^ented on 
the CRT. The student makes a response frum 
among these words, and the trial is tLnitifiated by 
telling him the correct answer. If x trials are al- 
located for this type of instruction (where x is 
much larger than m), how shuuld they be used 
to maximize the ainuiint of learning that will take 
place? Should the m Items be presented an equal 
number of times and distributed randomly over 
the X trials, or are there other strategies that take 
account of idiosyncratic features of a given sub- 
ject's response record? If it is assumed that the 
learning process for this task is adequately de- 
scribed by the one-element model of stimulus sam* 
pling theory, and there is evidence that this is the 
case, then the optimal presentation strateg>' can be 
prescribed. The optimal strategy is initiated by 
presenting the m items in any order on the first m 
trials, and a continuation of this strategy is optimal 
over the remaining x ^ m trials if, and only if, 
it conforms to the following rules: 

1. For every item, set the count at 0 at the 
beginning of trial m ^ \, 

2. Present an item at a given trial if, and only if, 
its coun^ is least among the counts for all items 
at the beginning of the trial. 

3. If several items are eligible under Rule 2, 
selei:t from these the item that has the smallest 
number of pret^entatlonb, if .^tvc^al Items are still 
eligible, select with equal probabdity from this set. 
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4 Following a Uial, intrta^c the t.uiint for j^it- 
5«mei! item b> I tf the aubjcil's r^,^^;uu^t \va^ cur 
rctt, but $ct it at 0 if tbt re^i>oit^c v\.i« uuoiucl 

E\tfti though tht c Jeci^ioji ruK'N an, Ualy mhii^U', 
thi^ vsouUIU iliftuuU to iin^^Ituuat thi atj 

of a tonn>^*lti. Data fryiii th»a year'^ txpeiituciU 
e%t.iUi-h thai the abu\t ^traU'ii^ »i> better than 
one that prcocat^ the iteina equally often in a 
fixed or(Ier« 

Thii i> unl> one example of the t>pe of ^hurt- 
ternj v|itinuMli^^n sUaleg»e> th.it arc umM in the 
reaJiii,4 curricuKutt Soriit of the othtr i>chenu*N 
are mure cuni|)U\, invuKing the application of 
J>iianuv pu^ijranujiUiji pnncipio ^Groen& Atkinson, 
196m>, ami Uie information not only about the 
rc--|K'i»-<' h4>(ur> but al^o the ^peeil of reiponding. 
In ^viue ta^e:^ the uptinu/atton ^Lheme^ can be 
dtitv(«l ilttcLU> from ntathunaUial nimlei^ of the 
learaing pr»>ce>.>», whire.t> other* are nut tied to 
thtukclical aiial>:>e:> but aie baMil on intuiUvc con 
snitrati«rft> that xreni pronaJn^j * 

Even if ihort-tcrm optimisation strategiei> can 
be deviscil which are effective, a total reading cur- 
riculain that i^ optimal still has not been achieved. 
It is, of course, ^wj^ible to optinii/e performance 
on each unit of the curritnlum while, at the same 
lime, sequencing through the unit> in an order that 
is not particularly efficient for learning The niObt 
significant ajpect of curriculum development is with 
regard to long-term optimization procedures, where 
the suhjoct's total re^poibe hi^^ory can be u^ed to 
determine the be^l order for branchinj; through 
major instructional uiiit,^ and aUo the proper bal- 
ance between dri'l and tutorial activities It scem& 
clear that no theory of instruction is likely to U5.e 
all the information we have on a student to make 
instructional decisions from one moment to the 
next Kven for the most sophisticated long-term 
schemes, only a sample of the snbjcct^s history is 
going to be u«;efnl In general, the problem of 
decuiing on an appropriate sample of the history 
is similar to the problem of Biiding an observable 
stalist'C that provide^ a good estimate of a popula- 
tion parameter. The observable history sample 
may be regarded an Cbtiniaie of the students 
state uf Icatning A de:>Irable properly for such a 

^The Icdihtti^ modcU and oi.(inilzAtiui< mcthutb (hat 
undcihe much »t the reading cuniLuIum ate di^Lu>!><.d in 
Atkinson and Shtffnn il96Sj, Grocn and Atkmi>un 
Rodgn» (1967), and Uilwn and Atkinson (1967). 



hi^tur) Muiplc would be for it to summari/e all 
ihfoinialtou concerning the cuiunt learning state 
of the student so that no elaboration of the history 
Would provide additional information. In the 
thcuiy of statistical infcieiiLC, a statistic with an 
analogous prupcity is called a sufficient statistic. 
Hence, it seem^i appiopriatc to call an observable 
sample history with this property a "sufficient 
history." 

In the present version of the reading curriculum, 
sevcial long'teim optimi/atiou procedures have 
been introduced with appropriate .^ufficKiit hi:)turi(v> 
As yet, the theoretival rationale for the,?e procedures 
ha> not been thoroughly worked out, and not enough 
data have been collected to evaluate their effective- 
ness. However, an analysis of long-term optimiza 
tion problems, and what data we do have, has 
been instructive and has suggested a number of 
experiments that nee^'. to be carried out this year. 
It is my hope that sucK analy.^e.>, combined with 
the potential for educational research under the 
highly controlled condition ^ offered by CAI, will 
lay the groundwork for a theory of instruction that 
is useful to the educator. Such a theory of in- 
struction will have to be based on a model of the 
learning process that has broad generality and yet 
yields detailed predictions when applied to specific 
tasks. 

In my view, the development of a viable theory 
cf instruction and the corresponding learning theory 
will be an interactive enterprise, with advances in 
each area influencing the concepts and data base in 
the other. For too long, psychologists studying 
learning have shown little interest in instructional 
problems, whereas educators have made only primi- 
tive and superficial applications of learning theory. 
Both fields would have advanced more rapidly if 
an appropriate interchange of ideas and problen)s 
had existed. It is my hope that prospects for CAI, 
as both a tool for research and a mode of instruc- 
tion, will act as a catalyst for a rapid evolution of 
new concepts in learning theory as well as a cor^ 
responding theory of instruction. 
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TEACHING MACHINES: 
A REVIEW* 
CHARLES S. MORRILL' 



The t?anio forces tUiich have char- 
acterized the evolution of j;eiieral 
educational practices arc inherent to 
the history of the i,cw bcicnco of auto- 
mated tcaihinv:. As ;t result of the 
expauMon and ninltiplyinvj complex- 
ities of political, economic, and social 
intcrost^, there devdoprd an ever in- 
creasing need for the lajud education 
of lari;e nmnbcis of people. New edu- 
cational objectives .d-numiled new 
methods of instruction, and the his- 
tory of educ.ition is niaiiced hy many 
diven e attempts at e^tal>lishull; more 
efficient tcachiiig promlnies. Once 
again teaching; UK-thods must be re- 
evaluated. Rij^id .uiheience to the 
principle of personal teacher-student 
relationships no longer seeni'j fe.is- 
ible an instructional system more 
appiupriate for piesent-day needs 
must be established. It is probable 
that the Ufc of automated teaching 
devices can fdl this need ni the method 
of education. As Corri;;an (1959; has 
suggested ; 

the autonintcd leachinji nioihofl h.ts ^rown 
out of n pievMMji; need. Tins iiml lias hccn 
created b\ a lv\ufuld tcchuiuil ti.iinniK prolj- 
Icm. As advatac:« lit jkuiih ativl icthiiolosy 
have been ni.ule, there has Uui .in ever in- 
creasinj: ilcm.ind for v\cll traii»e<! instructors; 
at the f^nir thne the av.iil.il nlity of thoTc 
tr.inii*.l iHTvMis Ims been climniishiP:^. fhrs 
Mtu.^tUMi is .i^<i.i\aud furtiui.iiy thu in- 
creased scope aihl complcMty uf £»,Jijccts, and 
the ever in(u.t<in^ ratio between number of 
in<itrnctoi'iai> i ^tnJents^(p. 24). 

* Tijc u^c .i<.h rcp<irtt.d In this document 
was snpportr d by tlio Department of the Air 
Force iindu Air I'orce Contract AF-33' 
(600^*9852. 

* 1 .iL .lilt hut uishes to .14 lviuAJt.d)^c the val- 
uable c<Iitoii.i] assistance of S^lu.n Pil:,ucki. 



CuRRKN'T Trends in Automated 
Teaching Machines 

Current interest in the area of 
automated teaching machines is well 
ilbivirated by the simple index of 
frequency-per-year of published 
tearliing machine articles. Fry, 
Bryan, and Rigney (1960) report 
that for the years prior to 1948 there 
are only 6 references, whereas 
liirough 1959 there were more than 
SO reports published. 

The grandfather of automated 
teaching machines is Sydney L. 
Presscy (1926, 1927), who designed 
machines for automated teaching 
during the mid- 1920s. Mis first de- 
vice was exhibited and described at 
the American Psychological Associa- 
tion (APA) meetings in 1924; an 
improved device was exhibited in 
1925 at the APA meetings. Roth 
form^i of the apparatus automatically 
performed sinmltaneous administra- 
tion and scoring of a test and taught 
informational and drill material. 
Pressey's device, about the size of a 
porlrd)lc- typewriter, presented ma- 
terial to the si^bject via a .>i)»all win- 
dow, l^Jur keys were located along- 
iude the apparatus. If the student 
activated a key corresponding to the 
CO! rcct answer, the machine advanced 
to the next item. If his response was 
incorrect, the machine scored an error 
and did not advance to the next item 
lintil the correct answer w.is chosen. 
The capacity of the dnnu was 30 
two-line typewritten items; the paper 
on which the questions appeared was 
carried as in a typewriter. 
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In 1927, Prcssey summarized hib 
efforts as follows: 

The paper reports an effort lo develop an ap- 
p<iratiis fur teaching drill material whi^h (a) 
should ktcp each qucbtlun or proLUm I afore 
the learner until he finds the correct answer, 
(b) should inform htm at once re};ardinj; the 
correctness of each response he makes, (c) 
>hou)d cuuttnue to put the suojci t through the 
series of ciucstion.s until the entire le^Mm liti» 
been learned, but (d) shuuKI eliminate e.ich 
ctuestton from couMdcratloii as the correct 
answer for it has been mastered (p. 552). 

In 1930, Peterson devised a bclf- 
scoring, immediate feedback device. 
The Chcmo Card, as tliib device was 
I.Uer called, utiH/.ed the technique of 
multiple choite. A special ink was 
Ubcd b> the student in marking; his 
answer. The mark appeared red if 
the answer was incorrect; a dark 
color resulted if the answer was cor- 
rect. Although Presbcy's notionb .md 
the Chenio Card might have btimu- 
lateu an interest in automated teach 
ing techniques in the twenties, edu 
cators and researchers obv iousl> were 
not at th.it time ready for thih ad 
vanced concept of teaching. Auto- 
mated te.iching did not take hold. 

In 1932, Pressey published an 
article describing a kind of answer 
sheet which could be scored by an 
automatic scoring device. This ap- 
par.it us recorded errors b> item, and 
thus provided the instructor with 
clues as to what questions needed 
further instruction. In 1934, Little 
experimented with thih device as well 
as with the device origin.ited by 
Prcsscv in 1926. His results favored 
the use of automated devices in 
contrast to rcgidar classroom tech- 
niques. 

The next appearance of automated 
teaching literature came u consider- 
able number of years later. During 
World War II, the .Xutomatic Rater 
was used b> the Navv for training. 
This cle\ice projected a question on 



a small screen, the subject's response 
consisted of pushing one of five but- 
tons. 

In 1950, Pressey dcsciibed a new 
automated device called the Punch- 
board. Multiple-choice questions 
were presented to the student. The 
ke> .mswer sheet inside the Punch- 
board contained holes opposite the 
correct answers only. If the answer 
was correct, the student's pencil 
penetrated deeply; if incorrect, the 
pencil did not penetrate the paper 
significantl). <\ngcll and Troyer in 
1948 and Angell in 1949 repoited the 
results of using the Puuchboard. 
Both studies sui;gested the superior- 
ity of this method over traditional 
classroom procedures. 

In 1951, Skinner published "The 
Science of Learning and the Art of 
Teaching," which provided the basis 
for the development of his teaching 
machines. In this article, he stressed 
the importance of reinforcement in 
teaching and suggested teaching ma- 
chines as a jnethod of providing this 
needed reinforcement fur the learner. 

Reports concerning the Subject- 
Matter Tr.iincr began to <ippear in 
1955 (Besnard, Briggs, Mursch, & 
Walker, 1955; Besnard, Briggs, & 
Walker, 1955). This elect roiuechan- 
ic«il device is a laige multiple-choice 
machine used essentially for training 
and testing in the identification of 
components and in general verbal 
subject matter. I£\tcnsivx research 
has been done with this device be- 
ciuse of iti> considerable flexibility, 
i.e., it allows several modes of opera- 
tion for self-instruction, variety of 
programed subject matter, drop-out 
feature after items h.ive been mas- 
tered, etc. 

The Pull-Tab, used experimentally 
by Bryan and Rigney in 1956, was a 
device in which the subject received 
not only a ''light" or "wrong'* indica- 



tion after his choice but .Jsu a sonic* 
what detailed explanation of 'S\h>" 
a response was incorrect. In 1919, 
Brings had found in Lxperinicuting 
with the Pnnchboard that learning is 
si^iiirieanth enhanced b\ innnediate 
knowledge of results. I3i>an <ind 
Rigne>'s data ilhi.slrated that the 
coiuhination of inuitediale knowledge 
of results phis explanation, if the 
student is in eiioi, proJueeJ bignifi- 
cantly higher scores on a criterion 
test than if no explanation had iiecn 
given. The importance of this ic- 
search from a hibtorital point of \ie\\ 
is that it investigated inuncdiale 
knowledge of lesulls as a factor exist- 
ing on a coniinumli with \ar\ing 
dci^rces of efTcct. Up to this point an\ 
comparison invoking the cffcclj\e- 
ncss of teaching Uiachines had been 
one between classtooni instruction 
and the "new" machine under con- 
sideration. In Biiggs' .md in Br^an 
and l\i}4ncy*s research, ho\\e\er, we 
sec the beginning of a coiicern, to 
become greatci in the next fcv. \ears, 
with the possible effects of specific 
variables <ind theii interactions on 
learning. 

The years 1957-58 mark the bcgin- 
ing of the pciiod in which resurgent 
interest ir. teaching machines was 
initiated. Ramo's arguments (1957) 
reopened the consideiatlon of auto- 
mat cd techniques foi class loom use. 
If is article seivcd as one of the more 
forceful at tempts to alert educators 
to the itc'ids and requiruncnts for 
automated tcihnicpich in education. 
Skinner's contiiiucd intcicst (1958) 
served as the majui calal>st in this 
area. In his aiticle, he leviewed 
earlier attempts to stimulate iiitcrest 
in teaching machines and fmtlicr ex- 
plained that the Icatuing ptoccss was 
now better imdiistuotl and that this 
incrcasetl boj>hist!i »tion would be 
refluted hi tuahiu^; inaJiiuc tech- 



nology. Skiniiei suggested that the 
most appropriate te.iching machine 
would be that which permits the 
student to vomposc his i espouse ra'Iicr 
than to select it from a set of alterna- 
ti\es. On the basib of x\\\^ philosop!i\ 
and in conjunction with othci prin- 
ciples of learning theor> to which 
Skiuner adheres, he designed «i leach- 
ing machine with liic following char- 
acteiistics. The cpieslionb, printed on 
a dibk, arc pieseiiled to the student 
through .1 window. The student's 
response is wiitlen on a paper tape, 
which is adv.iiucd under a Ir.ms- 
paient covei when the student lifts 
a le\er. At tlii:» point the coriect 
.iiiswer appears in the window, if the 
student is coricct, he acti\ales the 
level in one manner, which climiiKite? 
the item from the next sequence. If 
he is incorrect, the le\er Is activated 
in a difTcrcnt manner, thus retaining 
the item in the next sequence. 

Holland (1960), a co-wcuker of 
Skinner's., has suggested several well- 
known learning piinciplcs thatsliould 
be applied to teaching machine lecli- 
noh)g\ . iiumcdiale reinforcement for 
correct answers is a must, learned be- 
havior is possii)lc only when it is 
emitted and reinforced, gradual pro- 
gression (i.e., sm.ill steps in learning 
sequences and reducing VMong an- 
.sweis) is necessary to establish com- 
plex repertoires, gradual withduiwal 
(fading or vanishing) of stimulus sup- 
port is ciTcctive, it is necessary to 
control the student's obseiving and 
echoic beh.ivior and to train for dis- 
ci iinin.iliou, the student should w rile 
his I espouse. The Skinner machine 
docs in fact cmj)lo> these principles. 

I Visler and Sapon (1958) described 
the Cardboaid Mask, a most simj)lc 
teadiing machine which employs the 
piinclples wliich Skinner and Holland 
outline so cleailv. This device is a 
lardboiud foldei (ontaining inimeo- 
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graphed material which is prc&cnlcil 
one line at a time. The stiulciit, after 
writing his response on a separate 
sheet of paper, advances the paper in 
the mask, thereby exposing the cor- 
rect response. 

In 195S, a number of invtsligators 
interested in teachings' machines rec- 
ommended that the proj^'iamed mate- 
rial be a f miction of the student's re- 
sponse. This idea suggests tliat a 
"wront;** response ma\ not necessar- 
ily be net^ative reinforcement and 
that both the 'Vi^ht*' and **\\rOng*' 
responses should modify the program. 
Rath and Atidcrson (195M) auil Rath, 
Anderson, and Braincrd (1959) have 
5^»'.^fie*itaJ the use of a diijita! com- 
puter which antomaticdly adjusts 
problem diriicnlty as a function of the 
response. (Powder's (1958, 1959a, 
19591)) ronreptof "intrinsic program- 
ming" permits the response to alter 
the programing sequence. 

During the last few years, re- 
searchers have been focusing tlieir 
attention on investigating many of 
the variables which are pertinent to 
the design and" use of teaching ma- 
chines. The seemingly simple task of 
defining a teaclnng machine has been 
a serious problem to matiy authors 
(Day. 1959; Silberman, 1959; 
Wcimer, 195S). Some definitions 
have nuide more extensive demands 
on tcadiing devices than others. 
Leariiius' tlictnistb (Keiidlcr, 1959 » 
Porter, 195S, SLinnei, 1957, Spence, 
1959, Zeamaiu 1959; are now most 
outspoken cuiicerniiig the applittitlon 
of theoretical concepts to teaching 
machine teehnology. TranJer of 
tiaiuing, nicdiational proees^es, rein- 
foreenient, nu>li\atIon, eondltioning, 
s>mbolic proeesses, »ind language 
stiutturc are but a fe\v of these areas 
of interest. 

There are indeed many other vari- 
ables about which there is a diver- 



gence of opinion and about which 
rxpci inient*d evidence is completely 
lacking or coiitroversial. The reports 
of Skinner (1958), Israel (1958), 
Coulson and Silberman (1900), Fry 
(1959), :ind Stephens (1953) are all 
fo Used, at least in part, on questions 
related to response modes, e^., mul- 
tiple choice, construction of the re- 
sponse, responses with reinforeeineat, 
etc. Briggs, Plashinski, and Jones 
(1955) investigated self-paced vs. 
automatically paced machines. The 
inipuitaiice of motivation in connec- 
tion with teaeliing machines has been 
explt^red by Holland (unpublished), 
Mayer ami Westlield (1958), and 
Mager (1959). 

Kssenlially, the history of auto- 
mated teaching is short -it started in 
the mid-twenties and was strenuously 
reactivated by the appearance of 
Skinner's 1958 article. Empirical 
investigaiions of many important 
issues in this field are just now begin- 
ning to appear. However, the neces- 
sity of developing automated teach- 
ing methods has been evident for 
many years. 

General Problem Arkas 

Dcfinitio7i 

As in any new field, the first prob- 
lem is one of definition. What is a 
leaching machine? Silbeiman (1959) 
sa>s that a teaching deviee consists 
of four units: an input unit, ati output 
unit, a storage unit, and a control 
unit. As such, tlil:> definition includes 
a broad categoi y of devices, from the 
most simple to the most cotnplex. 
Weimer (1958) goes beyond the de- 
vice itself, stating that a teaJiing 
niaehine must piesent information to 
the stutlcnt as well as test the student 
by means of a controlleci feedback 
loop. Crowder (1960) insists tliafa 
teaching machine 
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must in some wa> inc<<rpuralc two \%ay com- 
munication. That is, the student must ro* 
spend to the information presented by the 
machine, and the .nachmo tnust in turn reav;* 
nirc the naturv of the suulcnt's response and 
bchaxc appropriately ^p. 12). 

Pcrhapii the most indusivc defnntion 
is one given by Day (1950): 

A teaching machine is a meHianical device de- 
si{;ncd to present a particular l)ody of mfori na- 
tion to the student. . . . Teaching machines 
difTer from al! otlier teaching dcvues and aids 
in that they require the active (xirticipation 
of the learner at e\cry step (p. 591). 

Althou^lj the ciiipliasi^ in bome of the 
abcnc ccuiccpls is diilcitiit, tOv;tthti 
thc> ^i\e a rathei complete clever ip- 
tiun and, if >ou will, dcrmitiun. 

Programing 

The pruk,i.imin^ of subject matter 
for teaching; itUithiiK^ is the most ex- 
tensive <tnd diiiicidt j)u>bUiii in this 
new technology. Bitl; (1059) de- 
scribes spccirtt coiucpts which he 
thinks appropriate for pro^r.iniinj; a 
Skinner- type machine ; 

A student's responses ma> he rcstri«'ted and 
guivlod in .1 gioat ntinibir ul \\ix\^. These 
ranj^v frutn .ill t>pes i>f hliil'* . . . simply 
presenting: the rospf^ns'.' which ii is (ksired a 
student ac<piiie (p. 55). 

Carr (1950^) diHUSsts in some detail 
the hupoitaiKe of pioi^idmtnv; in 
terms of IcarniiiL* ciTicIe nt> and reten- 
tion. Much of what he sa\h iciuain^) 
open for empirical NCMfication. Uoth- 
kopf (1960) has sUK.;t^ltd that llie 
dcvtlopnunt of proj^iamtd instrui- 
tioii suffers fiom luo diiVitullio, <i 
weak rational basi^ for pro,;r.ihi writ- 
ing .md uhidce|uate subjcct-in.itlcr 
knowledge anions pro^.iam writers. 

The extent to which any initial 
proj;rani needs leM^ion pcrluips f x- 
cmplifitd b> the proj;ram in Har- 
vard's course Natuial Sciences Ilk 
Holhnid points out that the first 
program of materials included 48 
disks, each containing 29 frames, 



whereas a revision and extension of 
the i)rogram the following year in- 
cluded 60 disks of 29 frames each. 
1 lolland*s objective was to extend the 
program and decrease the number of 
student errors. Crowder's (1960) 
programing objectives are different 
from Holland's. Me states: 

By means of "intrinsic programming" it (the 
program] recoKni/.cs student errors as they oc- 
cur and corrects them before they can impede 
nndei^landin;; of subsequent material or ad- 
versely afTect motivation (p. 12). 

Crowdcr considers it almost impos- 
sible to write a program which com- 
pletely avoids en or. and therefore 
lie structures the program require- 
ments -on the probability of error. 
When an error is made, the next pres- 
ent<ition exphiins the stdijcct's mis- 
take. Depending on the nature of the 
error <ind wlicn it occurs, the std^jcct 
may eitlier return to the original 
question or cnlei a piogiam of cor- 
rectional material. 

Another concept for programing 
is known as branching (Bryan & 
Rigney, 1959). Through branching, 
many possible routes arc* provided 
through which the subject can pro- 
ceed, depending on the response. The 
subjects arc allowed to skip certain 
material if they ha\e demonstrated 
a knowledge of it. One study (Coul- 
son Silberman, 1960) sug^^ests that 
under br<inching conditions subjects 
recpnre le.^s training time than under 
nonbr.inching condittuus, however, 
results on the criterion test were not 
significantly different. 

rorccilidn kind: of subject matter, 
vanishing is still anothei concept for 
programing (Skinner, 1958). A com- 
plete oi ncaily complete stimulus is 
piesented to the subject. Subsequent 
frames gradually omit part of the 
stimulus until all of it is removed. 
The subject is then required to recon- 
struct the stimulus. 
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To program verbal Icariiiiii; 
(juciKc^, lloniiiic *ukI Glascr (1959) 
j>u^f;t*>t the Rulc^. With thih iiicthuil, 
the written pru^r»uii ^Uitcb .i rule and 
pro\iilc& cxaiiii^leb fur thib rule. In 
cacli c*l^e, either the rule or the ex- 
*ini|ih ih incomplete, requiring the 
subjci t to complete it. 

In a recent btudy Silverman 
(lOM)hj in\ebti*;.ited methodb of ptc- 
^enti^>; verbal material for U5>e in 
ti'«uliini; macliiucb. Me recommended 
that further rebearch involving the 
dcsi«;ii and use of teathini; machines 
should take into conbidtration the 
po^*^Il>le Ube of context cueb aba uieaub 
of f.itilltating seritd rote learning. .\t 
the bainv time» ho\vever, he btated 
th<it cunlinuou^ UbC of context cueb 
as tUKillary prompts should be 
a\uulcd, bince such prompts can 
interfere with learning, 

"riic ()|>tiniuni si/.e of bteps and the 
organi/alion of the programed ma- 
ter ial tire tut) formidable problems. 
Skinner (1958) states: 

Kach ^up must be <o mikiII that it can alwavs 
be t ilvi'ii, \ct til takttK llic' ^tul!clU niovc.^ 
somewhat closer to fully competent behavior 
(p. 2). 

In ouler to determine the value of 
steps in a program, Gavuriu and 
Doii.duu* (1961) in\ebtigated the ef- 
fects (if the or^.Mii/.alion of the pio- 
graim^d material on ictention tUid 
rate of learning. '\ Uc\ st.ite that the 
a^siiin])ti()n that (){)liniuiu teachin^< 
m n blue progiams .in* tlu»se in which 
items are presented in a loi^ictil be- 
(pioncc has been \tdiilated for actpiibi- 
tit»n but not retention. The results of 
a studv carried out by Coulson and 
Silbcrman (1*)59) indicated that small 
ste|)s were more time consuming but 
resulted in st.itisti^ ally significant 
hi^lKT test scores on one of the cri-- 
tenon testis. Pres^c\ (1059) in piin- 
tipio di-ai*ri'es with Skinner's mo- 
tions of sl;ort and eas\ steps, and he 



strun^lv sUi;i;ests an experimental in- 
vestigation of this ([Uistion. Both 
r»Ue of learning »md retention (recall 
or recognition) »iie of critictd concern. 

e iibove discussion siigs^^'ts sev- 
eral areas which are directly appli- 
cable to pioi^ranilng t(nd which arc 
under investigation and/or need fur* 
ther experluKntatlon. Iiideid, there 
»ire <i laimbci of unanswered questions 
in the proi;iamin:x' ( ^iiii^lcx, some of 
which ha\e been sug^tstcd by Gal- 
anter (1959): 

1. Wluit lo the correct order of 
presentation of material? 

2. Is there an optinunn number of 
errors that should be made? 

3. Wow far apait (in some sense) 
should tidjai^cnt items be spaced? 

4. Is expcrimentalK controlled 
pacing mure ciTective (in some sense) 
than self-pacing? 

5. Is one prograiu equ»dly effective 
for all students? 

6. What are the effects of using 
dilTereiit programing tcchni(iucs 
(branching, intrinsic programing, 
vanishing) in various subject-matter 
areas? 

7. What criteria are inost appro- 
priate in the evaluation of student 
learning? 

These (|uestions are but a few of 
the intriuniiig .nid complex problems 
facing iiucvtig.itors in the new field 
of piO:;raming mateiial lor teaching 
m.u nines. .\ns\\ers to tl»ese (juc'tions 
will help not only the educator but 
also the en.^ineer who is concerned 
with writiii^; adequate specifications 
for the tonsil uction of teaching ma- 
chines. 

Response Mode 

The kind of response that should 
be given by a subject has been a 
lontioversial (|UCstion in the teaching 
machine field. Pressc\*s oilginal ma- 
chine (1926) required the subject to 
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prc«?s a lever eorrcspondini; to his 
choice of answer. The formal of the 
answers was multiple-choice. Skinner 
(1058) emphasized the p.ecej^silN of 
having the subject compose (con- 
strnct) the response. Skinner stales. 

One rcabuii fur lliis is th.it wc w.mt hini to 
recall Mthcr th.tn rcu*K»»i/i U> iiiukc a re- 
spond as well as m»c that it is rit;ljt. Aiiutlicr 
reason h tli.it effective niuUiple^choirc male- 
rial nuist contain plati'siblc wrong responses, 
which «iieont of place ni thedclu ate process of 
^'s^hiipin^" lith^ix iv>r hec«iiihc the> Mrengthen 
im\v.inte(l forms (p. 2). 

Coulson and Silberman (1960) in- 
vestigated this question of niultiple- 
choicc vs. constructed response b\ 
using $imula!ed tcachinij; machines ' 
human bein^^s were used instead of 
automatic control mechanisms. Their 
results indicated lhal the mulliple- 
choice response mode required sij;- 
nificantly less lime than the con- 
structed response mode and that no 
significant difference was obtained 
between response modes on the cri- 
terion tesl. Further, they reported 
that no significant differences were 
obtained aniouK the experimental 
groups on the inultlple-ehoice cri- 
terion suhlesl or on the tola! (nud- 
tiple-ehoice plus conslrncled re- 
sponse) criterion lest. Fry (1959) has 
discussed this re^iH»iise inude (pies- 
tion along with other variables, and 
he Ims carried out extensive research 
conccrnlni, constiuctcd vs. nud- 
tiplc-choiii' iespoii>e modes. The re- 
sults of his sludv favor the use of con- 
slrticted respon*»e when recall is the 
objective of the learning. 

In adflilion to the ba^^ic contro- 
ver.sy (whiih needs nuich more inves- 
tigation) Ia twee i\ Uiulliplt M liulee «uid 
construct! d rtspunsrs, there are sev- 
eral "vaiiations on the theme*' which 
are evident. Stephens (1953) has 
recommended th.il c\er> wrung an- 
swer in a multiple choice question 



appear as a correct choice for another 
item. He calls this program "inside 
altern,itives.' His data indicate that 
there was no difference between con- 
tiol and expel imental groups on a 
criterion test using either nonsense 
syllables or Russian unless each right 
choice appeared as a wrong alterna- 
tive for the three subsequent items. 
The use of prompts in general has? 
been shown to be an effective tech- 
nique in automated teaching (Cook, 
1958; Cook & Kcndler, 1956; Cook 
& Splt::er. 1960). 

Using learning booklets. Goldbeck 
(I960) investigated the effect of re- 
sponse mode and learning mateiial 
cliflkult> on automated instruction. 
The three response modes used were; 
oveit response (the subject was re- 
quired to construct a written re- 
sponse), (oveil respoiibc (the subject 
Was permitted to think of a response), 
and implicit response (the subject 
read the response which was under- 
lined). Goldbeck states: 

Lc«irningelTiciency .scores, obtained hydividinp: 
qui/. Mores hy lenrning time, showed that the 
implicit (fiadiii^) response cunditi<^n prodiued 
siK'niriLintly more tflkicnl Icarnini; tli.m the 
overt rosi)onse condition. Thccoveit re:«ponse 
condition fell heiween the othe*- conditions in 
learning eftiriency (p. 25). 

(onceining (|ui/.-seorc results, the 
overt response group 

perforn»cd bignilK.uitl) jworcr than the other 
response njoile groups «it the e.tM le\el of difii- 
UiUy l*erfo,'mafi»e of the overt response 
group improved significintl) at the intermedi- 
ate diniculty level lo the extern that it ex- 
ceeded the performance of all otfier groups 
(pp. 25-26). 

Goldbeck concludes that 

iluula is utst upi^n the a*suniption that the 
bcbt learning is achieved L) uscof easy items 
and requiring written constructed responses 
(p. 26). 

To the author's knowledge, tlic use 
of an oral response in conjunction 
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with the Skinner teaching machine 
aiul its effect on learuin.i; rate and 
retention have not been reported in 
the literature. Furlhernioic, the im- 
portance of rebpohbe mode as a func- 
tion of reinforcement must be bpeci- 
fied. Ibrael (1958) has bU*;Kei>ted that 
natural and artificial reiuforeemcnt 
nia> aflect the subjects' learning. A 
niObt comprehcnbive anal>t'ib of re- 
sponse-mode and feedbaek factors 
has been reported by Coldbcck and 
Brings (I960). 

The general area of reinforcement 
bUggcsts probleii.s related to the 
diop-out feature of teaching ma- 
chines. Preb^e>*s (1927) orI>;inal ma- 
chine drupi^ed itemb after the euHeCt 
anbWe-r luul beeii given twice. Skin- 
ner's machliies at the Ilarvaid 
chological Laboralor) albO have the 
drtip-out feature, althouv;h the coni- 
mereiall) a\ailable machines ba.^ed 
on Skinnci'b dcsi^^n do not incorpo- 
latc this fiMturc. With rcfertaii-e to a 
stud> carried out at Harvard, Hol- 
land (uupublibhed) rcpiii Cetl ^i^nifi- 
Cantl> supcrloi perfoi uuuice when the 
<lrop-out feature was used. 

If ilem.^ are dmppeil, the seipiencc 
of itenib ib of course changed. How 
important is the hcquenee? If items 
should be dropped, by w hat criterion 
of learning can one justify omitting 
an item from the sceiuence? If items 
are nut dropped anel the criterion for 
the learning provcehne ib a tomplete 
run (i»c., once tiiron>;h the sequence 
withun terror), what is the effect upon 
retentiiMi? Being correct i» positive 
reiuforeemcnt , thus, bonie ttcuib un- 
der thcbc circunii-tanccs will reee'i\c a 
greater aniount of pObiti\e rcinfonc- 
nieut than others. Wlmt would be 
the elTeet of additional reiufui cements 
with or without drop-out? Again, a 
plethora of problems <md u uaueity of 
answers! 

Rcbponse time, anothei Important 



variable, has been investigated by 
Briggs, Plashinski, and Jones (1955). 
Their stndy suggests that there is no 
difTercncc between Self paced and 
autumatieall) paced programs as de- 
ternnuers of response time. I lowcvcr, 
the problem of paelug for individual 
items is still a recent one and needs 
furthci rebcarch. .\nothcr aspect of 
response time the distribution of 
practice has been studied exten- 
sively bince Kbbinghaus' investiga- 
tion in 18»S5. For example, Holland 
(nnpubli.'jhed) slates that in an ex- 
periment at Harvard '*a fe\ stiulenLs 
complete<l all the disks in ^ small 
nnmbei of long scsbions while others 
woikc^l In many bhort sessions. . . . 
Apparentl> the way practice was dis- 
tributed made litlledifTerence" (p. 4). 
Xeverthelcbb, the dl.-jtribution of prac- 
tice, like the problem of pacing, is yet 
a subject of conliovcrsy, with most 
Investigations fa voting bome form of 
di.Uiibutcd practice (Hovland, 1951). 

The above section outlines briefly 
j^omc of the majoi problems associ- 
ated Aith the vaiiables aflecting re- 
sponse mode. .Mthough some of the 
variables have ahead) been investi- 
gatctl, these and others, together 
with their interaelions, need furthe.' 
research. 

Knowledge of Results 

There are man> peripheral prob- 
Ictub related to ti iching machines, 
one of \i hieh is the effect of inunciliate 
'...ow ledge of results on learning. 
Anjcell (1949), u>ing a nudtiplo- 
eholce punehboard tuchni(|ae, found 
that ' learning is significantly en- 
hanced b> immediate knowledge of 
icbults." Briggs (1949), also using 
the Punehboard. et»nfirined thCbC re- 
sults. Bryan and Rigney (1956) 
noted superior pci forinance when 
subjects were given knowledge of 
results, specifically, an explanation 
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if the answer was incorrect. This last 
study was later expanded by Bryan, 
Kigney, and Van Morn (1957), who 
investii^ated difTcrcnces between 
three kinds of evj^lanation given for 
incorrect rc^^ponsc. iNonc of the three 
types of explanation proved to be 
superior in teaching the subject^. 
Because of their conirovcrlibic re- 
sults, the above studies demon trale 
that, allhou^h imnicdialo knowledge 
of result*; appears lo be effective in 
the Icarninj: proce^^^. this problem 
contains many facets which need 
more empirical data. 

Motivation 

One of the man\ rensans ^i;ivcii for 
the elTcclivcness of leaching nuicliines 
is that the studeni*s motivation is 
increased PsycholoKists and edu- 
cators have reali/.ed for some time 
that the motivation variable ranks 
very hii;h amoni; thobe variables 
pertinent to Icaniini;. In 1958 and 
195<). I lolland surveyed the u^e of the 
teaching; machine in classes at Har- 
vard He found that most stucKnts 
felt that they would have j:otton less 
out of the cour^ie if the machines had 
not been u^ed., that most students 
preferred to have machines u,.ed for 
part of the course, and Hnall) that 
nioM students felt tliat the tcachin*^ 
machine was used by tlie iuNtructor 
** to teach me as much as jiossible v.ith 
a j?iven expenditure of m> time and 
effort." During a field tryout of the 
Subject Matter Trainer in the Semi- 
automatic Ground Environment Sy.s. 
tern, Mayer and Westficid (1958) 
observed that ''motivation to woik 
with the tiainvr is hi-h." The super- 
vivory as well as the operational per- 
sonnel encnurat:ed the use of this 
training technique. 

Magei (1959) su.ui:ests that moti- 
vation and intcre* t are a function of 
the percentage of correct responses. 



He observed that in two young sub- 
jects negative feelings for learning 
mathematics in the usual classroom 
situation did not transfer to learning 
mathematics by means of a teaching 
machine. The cause of this phenome- 
non is perhaps best explained by the 
subjects* statement that, because 
they were able to understand the 
programed material, it did not seem 
to be mathematics at all. This inter- 
esting relationship between compre- 
hension «ind motivation needs further 
investi;;ation. 

Equipment 

There are many inexpensive models 
of teaching niaehines wbieb will soon 
hit the consumer market. For much 
of this equipnic»;t, there is very little 
experimental evidence which sup- 
ports the various designs. .'\s previ- 
ouhl> pointed out, Holland has col- 
lected data which support the erti- 
ciency of the dro))-out feature in a 
teaching nuichinc: >ct connuercial 
models piesently available do not 
incoiporate this feature, presumably 
because of its high cost. Generally, 
it seems that production is now and 
will continue to bo out of phase with 
much of the research which has pro- 
vided necessary teaching machine 
specifications. Nforeover, because of 
their expense, it is likely that some 
very iinj)ortant features will be 
omitted in manufacture. 

The methods of displaying pro- 
gramed material, another unexplored 
I)rob!em area, must be investigated 
so as to provide tlie design engineer 
with rupilrenientb based on empirical 
findings. 'J lie display problem is less 
acute, iierliaps, with material for the 
elementary school than it is with pro- 
grams designed to teach maintenance 
proceduies and aspects of the bio- 
logical sciences. 

The uti* of computer controlled 



148 



ttaLhiiiK niai.hini.b hab been rccom- 
ntciuUd by luauv authoib (Coulsuii 
vS: Sjibcrman, 1959, SkiniKr. 1958). 
L*tili/.Iii|; a ccMitral cuiiipulcr, with 
iitaii> i)rui;raiUh capable of ailaptlni; 
t(i iiiiUviilual ticeils atui of tMovidiii^ 
stimulus materials to 50 or tiiore 
btiiiktits :aiuultaacuubl> , ib »i fea.sible 
iiuUiui for lari;e-!.cale training pro* 
,Krani>. WItli a eiMnpntcr, the dIspKi> 
pruIilLUi ai>aln IncuniLba niajur I^Mie 
*rraiiiin.< !n pattern rcLU^nitltni, In- 
fiifiuatuMi luuullln^, .uul cllspl.i) In- 
tcrpictaUDii arc but .i few appi(»prlate 
anas which shonltl be btuduHl, The 
ailernate nuuk-s of presentation be- 
con5e more extcni^ive as eonipntcr 
Lap.itit) IiiLiLMbeb. In the L.i^e of 
LLiUiIn kinjh uf bubjcet in.ittLT, a 
iuiiipnter ^enitrated, pkturl.il dib- 
pla> of Infornuitlun nia> be .i niur^ 
( ftective pUMMitatiini than otlicr dl»- 
pLt\ techniques. Tuturc rchtarth 
uin**t mjIvc thv^c iiroblcn^b In e(pnp- 
iiu-nt design. 

lHuhing Mtuhincs and Other 
I'cchniques 

The Ubc of automated ttaiiilng 
(k\ae.^ uKiN be iipthhi/tik perhaps, 
it ihi-rc is a proper balance between 
tethni((ue and c)ther lonipatlble 
ttajiln^ lutdiutlh. What pcritht.ij;e 
ui a course ^houkl be niai hine t.iu^^ht? 
What .subjcil mailer lb bebt buited to 
.uiltimaled devuts.^ If ilabMOOin 
eour.tCb ucu a^ ( ai tfull) and tliou^ht- 
fnllv pru^r. lined as sunie of the pro- 
>.rani-» i.nruiitl\ bcin< prepared for 
tcat^liin,^ nuKhloLb, nn^l^t bonie of the 
.id\anla^cb of ntaclilncb dinilnlbh? 
IVriiaps bdiae of the appaicnt ad- 
vaiitatkC^ i)f icaihiiiL; machines aic no 
inu.e lhan jucthodb of Illubtiatln>; 
I iUfcL Uibh- 1 la.-»sroom tcchiai)Uc^! It 
mi Jit Well be that the in^trnclor\s 
ei;thnM,L>ni «uid hibpliation, a factor 
snppo*^eill\ dunilnant in hi>;Iier I'dn- 
cation, is vilal In mablcrlng a par- 
ticular bubject-mattcr area. Will 



Lrcall\it> in certain btudcnts be 
harmed by c.\tenbi\e education via 
the niaihlne? Again, coi ,%IJcr*''j'^n of 
the Ube of a teaehluK machine, the 
bubjcet matter, the proKram, the 
k\cl iif eiluLatlon, ..nd the techniques 
Ubcd in Lomblnalion with the teach* 
maililne pioslde a fertile field for 
expLi imcnt.itlon. Ab of nuw, ques- 
tloub in thib area remain unanswered. 
SiKciman (I960,i) has preicnted an 
cMelknt, dLtaik'il (ILeUbbion of prob- 
lenib inheicnt In thIb new technology 
of automated teaching and the cur- 
rent irends In the field. 

PuomaiMs OF Ai'I'mcation 

The most obvious problems In the 
attempt to use automated teaching 
tei.hniipieb have been outlined in the 
prc\ioub bectlon. There lb still nmch 
of the imknown abbociated with 
teclmupicb, machines, programing, 
etc. to be eliminated before a direct 
solution to a particular t raining prob- 
lem can be specified. Many altcrna- 
tlvcb exist, the best of which has not 
yet been determined. In addition to 
thebc \oIdb, theie is a bcrlous lack of 
dcfmltion in the objectives of many 
tr.iiniug progranis. 

What lb the objective of a particu- 
lar automated couibC or program? 
Pruin a piagiiiatic point of view, 
what aie the criteria by which a 
bpciific education. 'I firograin can be 
evahiatcd? I*or example, the objee- 
liveb nnght range from the teaching 
of roll, ta.^ks to the presentation of 
inor. abbtract material. Needless to 
ba>. the Icchuiques for b(jth teaching 
and evabiatin^^ learning could be 
bubbtantially dTfcient in eacli case. 
The puipobc of teaching, t!ic objec* 
tlvc of an tducatioiial pr:>gr.iin, must 
bt initiall) defined. ()nl> then will 
the coiiceptb h\trning and teaching be 
nu ailing fill *n a particular context. 

Afttr definition, the next step is to 
determine what bubject matter will 
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provide the student with the ik«.c6- 
sar> infonnatioii. It is «it thib ijoiiit 
th.it the luajoi pitfah' in LdiUatioii is 
\ikd} toapiKar. Evtii thoui^h n»an> 
training proj;ri»»»»^ c'o nut have a de- 
fined olij<.xti\e» (hut uun.^c content 
is nonetheless proMribcd, and the 
t<..\t and/ur niatciials used in pu\i- 
ons, nuuautoitiati (.1 courses he^onie 
the piinic s^onrce of ntatwrial foi an 
antontated teachin:< piOi;rani. To 
prO^iani an autoniatv^d teaching; ma- 
chine uith p^e^cntl> available ina 
terials might well icsult onl> in a 
niurc efficient met hod of teai.liing 
the w rong material! 

The lliirtl step requires decision in 
the scleciion of appu^priatr ti.aclung 
techniques. Answer^ to (pieslions 
invulvlni* proKrainin^, choi<.e of 
teachiiiK iiiiichine» Uatning piucc- 
dures, pacing, and response iiukUs 
are still not known. 

The fourth aial la**l step requiies 
an evaluation of tin si lei led anlu- 
inatecl teaching method in terms of 



the ortKlnall) established objectives. 
Conventional mctliods of instruction 
should be coinpaied witli the innova- 
tive iiiclhods b\ means of a specific 
set of ciileiia, e.g.» in Icrnih of train- 
ing lime, job p<. rforniance, retenlimi 
of leai ned information, c tc. 

The questions confionting the re- 
scarchci in tvaching machine teLlniol- 
og> aie one exanipU (»f I he broadei 
cpieslioits of inan-ni«Kliiiie intciula- 
tioii. Data pertinent co ihe pi incipk** 
of human ui^aiecring, (he optintiun 
man iiKuinne interaction, tlie dc.^iec 
to which the inaeliine can pel form 
function', formerly allocated lo man. 
and the approjniate alh>eation of 
funutioits bwt\ man and inacliinc 
will be piovidcd by a leseaich pro- 
gram iiivesligating teaching ma- 
chines. Inadecpiate attcutiiui to an\ 
of the abo\ c-inen(iuiud steps uiH 
result in failure to provide tiic needed 
ansuct.*>iii a field which ina> inciease 
liaining effectiveness and reduce 
Irainint; costs. 
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Instruction and the Conditions 
of Lemiing 

ROBERT M. CAGNE 



iNjrruucnioN of run young, as wf.u. as of the umnformf.d ok any 
ngc, lias been consitlcicd a w oi tli)' enterprise tlirougliuut histor\ . It \us 
iisii.tlly been acknuw letlged to be a highly complex hum.in acti\ it\ . For 
the most part, it must be carefully planned and executed in ordci to 
accomplish its objcct!\e, \\hich is to bring about learning in another 
indixidual. Typicall), it lequircs an intricate wch of coninuinicatlon 
with a learner, and this conimunicatiun is calculated rather than casual. 

The planning and design of instruction nowadays are done both in 
a long-range and a short- lange fashion. Long-range design, for instruc- 
tion that extends be)ond about one day, is done by a number of 
different agents, including the curriculum designer, the faculty com- 
mittee, and the textbook \\ ritcr. Short-range instructional design is 
usually accomplished b) a teacher in the de\elopmerit of a course 
outline, a lesson plan, or a set of notes. 

A specific kind of instructional design, often thought of as the 
particular proxincc of teacher acti\ity, may be called exieinpoiiiacoiis 
design. It occurs when the teacher decides upon each new communi- 
cation as a result of what has immediately gone before within the gi\c 
and take of a classroom, seminar, or tutoring session. 

In a broad sense, then, there are nsany possible agents w ho may be 
involved in the design of instruction. The teacher is not tlx only 
designer of instruction simply because he is also its practitioner. The 
piinciplcs of design must be highl) similar, if not identical, whether 
instruction is short- ran jje or lonfj-ranfje. 

INSTRUCTION, SOME CONTEMPORARY VIEWPOINTS, edited by L. Siegel (San F»dr*asco. 
Chandler) 1 967. pp. 29 1 -3 1 3. 



There nrc undoubtedly some other principles pertnining to the 
execution of instruction, different from those relating to its design. The 
activity of the teacher, nnturniiy enough, tends to carry out e.Ntcmpo- 
rancous design and also the execution of instiuction in rapid succession^ 
so that it is sonictlnics difficult to make a definite distinction between 
design and execution. In this chapter, I deal almost entirely with the 
desig): of instruction, and accordingly with only that part of the 
teacher's performance pertaining to such design. The main interest is in 
how instruction may be designed, whether on a short-term or a long- 
term basis and whether by teachers or by other agents. 

Classes of Variarles in Learning 

The purpose of instruction is to bring about a change within the 
learner, a clunge of the sort called leanmg. At time t, it may be 
obser\cd rhat the learner is incapable of performing task X. A period 
of instruction is then instituted. Then, at time t -I- 1, it is noted that the 
learner is now able to perform task X and that he is also able to 
perform the same task after an additional interval, say, at time ^ + 2. 
Bisically, these are the obsei v.itiuns that lead to the inference that 
learning has occurred. A change in performance has occurred and is 
retained o\er a period of time. The inference is that some internal 
capability of dic IndMduai learner has been altcicd by the instruction 
which was given, and it is this change in capability that is called 
learnine. 

^^'lut are the variables that enter into the situation and affect the 
phenomenon of learning? There are a number of variables; some of 
them are apprupi lately a part of what is called instruction, while some 
ire not. It will be useful at the outset to draw some distinctions among 
these variables. 

Variables ivithin the Learner 

This catcgoi) incluiies the learner variables initial capabilities and 
vrotlvation. If the learner is to be instructed in task X, it is assumed for 
purposes of this e:. .iuplc that this particular capability is not hiitially 
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present. But there imy be other capal/ilities which nre also not present, 
and if they nre not, instruction specifically designed to teach task X 
will not work. Certain innately determined capabilities may be absent, 
as "1 n mentally deficient indi\idual, or certain capabilities ordinarily 
dependent upon pre\ious Laming may be missing, For example, in- 
struction in the bohition of prc^blcms in\ol\ing \ector resolution of 
forces may be impossible if representation of tilgonometric ratios has 
nut prcxiously been learned. To take a /^iplcr example, instruction in 
pronouncing printed Icttei comblnat'ons will not work if the child has 
not prcxiously learned to distinguish the printed letters one from 
another. The learner*^ initial capabilities constitute some of the most 
important variables in the process of learning. 

Motivation is another kind of .state internal to the learner and 
prerequisite to eiTccti\e instruction. Motivational states are usually 
considered to be alterable by different means than are initial capabili- 
ties. However established, it seems fairly clear that a certain kind of 
moti\ational state must be present as a precondition for learning 
(Gagnc and Holies, 1959). It is probably a mistake to think of the 
necessary state ,as "moti\atioii for learning." Instead, the essential moti- 
vation is something more iike "willingness to enter into the learning 
.situation." Obviously, if an indi\ idual is determined not to respond to a 
learning situation, but to escape fiom it physically or otherwise, in- 
struction cannot be efTectixe. If a child turns his attention from the 
learning situation, instruction will not operate to bring about a change 
in his capabilities. 

Another moti\ational state necessary for learning is called alert- 
ness. According to recent evidence (Lindsley, 1957), the receipt of 
stimulation by higher levels of the central nervous system is a specific 
brain function. If this alerting system is functioning in a particular 
way, cnviromnental stimuli will reach the higher centers; if it is func- 
tioning in another w.iy, they will not. Therefore, this system must also 
be operating [>ropcrU in ouler for instruction to affect the individuak 

Varial/les hnbe Lcarvmg SiUiatton 

The second broad diss of variables affecting learning consists of 
those located outside the learner and within his immediate environ- 
ment. Together these vaiiablcs constitute what is usually called the 
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learning situation. A number of difTerent variables may be distin- 
guished. 

There are stimuli which direct the learner's attention and thus 
determine which aspects of the tot.il stimulus situation ^vill be received. 
Almost any form of stin^uhtion is possible as a director of attention. 
Initially, any sudden change in stimulation commands attention. But 
the learner may also have .icquired certain obsei vaiional habits, and 
because of these his attention may be directed by moderate or even 
faint sciniuli. The first-grade teacher may initially direct her pupils' 
attention by clapping her hands quite smartly; but the pupils rather 
quickly Icnrn to pay the same attention to a n)uch less intense handclap 
or even to a spoken word. 

The stimuli which are to be involved in the perfonnauce being 
learned constitute another part of the total learning situation. These 
specific stimuli are of course only a portion of the total stimulation of 
the Icirning situation, but they are essential ones. For a science student 
learning the concept of vaporisation, the specific stimulus is a liquid in 
the process of \apori/Jn^^ For a child learning to read, the essential 
stimuli are printed words. As the individual develops in language 
ability, ic becomes increasingly feasible simply to represent the specific 
stinn!li by means of printed or spoken words. To an adult who "knows 
the words," it is possible to represent the stimulus of a telephone pole 
in th.e verbally stated proposition "Telephone poles are at least one foot 
in diameter." Even for adults, however, many learning situations need 
to include the essential stimuli themselves. 

Verbal covmmnic.ithns which stiniulate learner responses consti- 
tute a fairly large subclass of \ariablcs within the learning situation. In 
gcirral. these are commands, suggestions, or other stattMnents to which 
the learner is presumed able to respond correctly. For example, a 
statement beginning **\Ve have already seen that . . suggests the 
action of recall on the part of the learner. '*Now, we shall con- 
sider . . is another kind of verbal communication in this general 
c!.)ss. *'Sce if you can follow - - - '*Now notice that . . . and "It 
shouM be possible to find out whether . . are still other examples. 
\'cry often, such verbal communications are made in the form of 
qncsrons, like *-Can you show that these tw o statements are equiva- 
lent-"' In a later section, the attempt is made to classify the functions of 
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verbal coimniinicatiuiis niorc prccisclj . For the moment, it is important 
to note the foHowing two things about thein. (1) They function to 
direct the behavior of the learner within the learning situation, perliaps 
they might be called **\erbal directions" for this reason. (2) They 
actually * omcy no coiitcut to the learner pertaining to tlie capability 
to be learned; instead, they are independent of content. 

The piesenratiun of stimuli and veibal directions w ithin a learning 
situation is subject to variation in scqutiice. Thus, the essential stimuli 
may be piesentcd first, they may follow one or more \crbal diiections, 
or they nuy remain throughout the Icarninc; event. The sequence of 
questions constitutiag the verbal directions may also be varied. A 
question v\hich generates recall of some pre\iously learned capability 
may come first, or it may be preceded by a statement informing the 
learner about the objecti\e of the learning. Other variations are pos- 
sible. Scijucuce of verbal communication is likely to have sonie demon- 
strable importance in most kinds of learning situations, derived in large 
part from the effects of contiguity of certain events within the total act 
of learning (see Underwood, 1952), 

histruction and Learning 

There are, then, two broad classes of variables that influence 
learning, those within the learner, and tliose in the learning situation. 
These sets of variables undoubtedly have interactive effects upon learn- 
ing, as man) writers ha\e emphasized. The external variables cannot 
exert their effects v\ithout the presence in the learner of certain states 
derived from moti\ation and prior learning and development. Xor can 
the internal capabilities of themselves generate learning v\ithout the 
stimulation pru\ ided by external e\ents. As a problem for research, tlic 
learning piobkm is one of finding the necessary relationships v\hich 
must obtain among internal and external variables in order for a c lunge 
in capability to take place. 

What is instruction? Ins*^ruction may be thought of as the institu- 
tion and ariangeinent of the external conditions of learning in vva)s 
vvhicli v\ill optinully interact with the internal capabilities of du 
learner, so as to bring about a change in these capabilities. Instruction 
thus deals v\ith the manipulation of the conditions of tlie learning 
situation vsiili commanding attention, with presenting essential stim- 
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uli, and with the nature and sequence of verbal directions given to the 
learner. The junction of instmction is the control of the external 
conditions of the learning sittiatioiL 

Varieties of Change Called Learning 

The determination of the nature and sequence of the external 
conditions of learning is surely the purpose of the great bulk of 
learning research over a period of many years. Over much of this 
period of time, too, there has been a guiding assumption that the nature 
of the change called learning must be in some fundamental sense the 
same, regardless of what is being learned. Accordingly, for a great 
many years, theories about the optimal conditions for learning have 
been dominated by concern with the \ariables of contiguity, reinforce- 
ment y and frequency. Investigators have searched for certahi general 
Lii^s relating these obviously important variables to learning outeomes, 
independently of "what is being learned," that is, of the nature of the 
change in capability being studied. 

Although the verification of general laws is surely a desirable 
objective, the assumption that the kind of change in capability being 
studied is alvvavs somehow "the same" may be unjustified. How much 
similarity is there, actually, between the kind of change represented by 
a child learning say his first word and that represented by a more 
experienced child learning to read printed English sentences? Or be- 
n^ccn learning to distinguish triangles from rectangles and learning to 
demonstrate that the sum of the internal angles of a triangle is the same 
as a straight angle? I low much similarity is there betu een the learning 
of new "facts" by a beginning chemistry student from a textbook and 
the learning of new "facts" by his chemistry professor from a technical 
journal? All of these are surely examples of learning; that is, they 
involve a change in capability which can be infeircd from a before- 
and after comparison of performance. But are they the same kind of 
change? 

Despite the prevailing emphasis on fundamental similarities of 
pioccss in various learning situations, investigators of learning have 
alua)s rccogni/.ed certain "types" of learning. There is "trial-and-error 
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learning/* "discrimination learning," "paircd-associatcs Icarninc, " "con- 
cept learning," "conditioned icsponsc learning," and so on (see, for 
example. Melton. 1964). Bat these \arieties of learning have tended to 
be identified with certain kinds of stimulus situations generated by 
particular equipment or materials, like the bar-pressing appaiatus, the 
memory dium with v.rbal s\llables, or the nia/.e with choice points. 
The tendency has not been for these types of learning to be distin- 
guished in terms of the khid of change in dipcibiUty they impl) . The 
questions that ha\e tended 7iot to be answered are of this kind. What 
sore of capability does the leaincr have (that he didn't possess before) 
when he has completed learning a list of verbal paired associates? Or 
when he has acquired a distinction between responses appropiiate to a 
white card and to a black card? Or when he has learned to identify 
"food words" and "flower words"? 

Differences in Perfonnmice Oitt comes 

An examination of the performances which reflect the outcomes 
of learning has led ine to the conclusion chat there are a number of 
varieties of these activities (Gagnc, 1964, 1965), These kinds of per- 
formances may be called: 

1. Specific responding, 

2. Chaining (motor and verbal). 

3. Multiple discrimination. 
4- Classifying, 

5. Rule using. 

6. Problem solving. 

E-ich differs from the others, in the sense that it is possible to distin- 
guish the kints of things that the learner c?n and cannot do in each 
instance. The capabilities underl)ing these performances form a par- 
tially oidcred set. ihc acquisition of a more complex capability requires 
the previous existence of a simpler one, whereas the possession of a 
simpler capa*/ility does not imply that the individual can exhibit a more 
complex one. 

For example, the perfoimance known as rule using (or principle 
using) implies that the individual can also classify the terms which 
make up the rule, otherwise, he would not have beeii able to learn the 
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nile. On the contrary, the inJIvidunl who can classify the terms con- 
tained In n rule does not necessarily know the nile, that is, he cannot 
necessarily show that he can use it. At one point in his education, a 
student imy know \\ hat the concept *1)orine" means (as a member of a 
class of chemical elements), what "gas" means, and what "room tem- 
perature" means. Yet he may not have acquired the principle (rule) 
reflected in the statement, "Borine is a gas at room temperature." If he 
ahcady knous how to classify these terms, learning the principle is 
easy, if he does not know the terms, acquiring the principle cannot 
take place until he docs. 

Differences in What Is Learned 

The existence of difi'erei.ti.dile performances as outcomes of learn- 
ing naturally leads to the inference that different kinds of capabilities 
are established by learning. The neural mechanisms determining these 
capabilities arc presumably different for each one, but this possibility 
can only be guessed at with present c\idcnce. However, the capabilities 
inferred from the performances do have different names, more or less 
fauiiliar to ps\ chologists. It is important to the oresent discussion to 
draw a caicful distinction between the pcrfowumces made possible by 
learning and the capabilltiL's interred as underlving these performances. 

Table lO-l contains a list of distinguishable kinds of performance 
which nuv be observed as learning outcomes. The second column 
defines caeli of these pciformances in terms which implj the criteria of 
distinctiun. The thirvl column contains an example of each perform- 
ance. The final colunm provides the name most commonly used to 
identify the infer led capal)jlity corresponding to each pcifonnance. It 
uiav be noted that, in certain instances, the commonly used name for 
the rvpe of pcifonnance is at least partially the same as that used for 
tlic capabllii). This is unfortunate, but changing language customs 
cannot be attempted within the scope of this chapter. Successive rows 
i)f Mie table, reading down, refer to increasingly complex kinds of 
performance, and the moie complex performances are hypothesized to 
ir.ipiv the prc<:xistence of less complex capabilities (that is, classifying 
implies that discrimination capability already exists in the individual, 
and so on). 

er|c 



Tauix 10-1.Typ:„soi Pi.nionMANCL Wiiicii Ark Ouicomi.s oi Lr AUSiNc, with 
Di.^iNnioNs, Ia\mpi.i:s, and CoiiuhsPONniNC. Inh-rru) CAPAHn.ini;s. 



rctforimme 
type 



Dcjmtlon 



Example 



lufcrwi 
capMlhy 



Specific rc- Making a specific response to a QiiU siaying 
sponding ^ s|Kcified stimulus "doll" when 

moiher says 
**dol!" 



Connection 



Chaining: 
Motor 



Verbal 



Exhibiting a chain of responses 
each member of which is linked 
to each subsequent member 

Exhibiting a chain of verbal re- 
sponses linked by implicit codes 



Unlocking a door 
widi a key 



Giving Treneh 
equivalents of 
English words; 
saying "A stitch 
in time saves 
nine" 



Qiain 



Verbal asso- 
ciation; verbal 
sequence 



Multiple Making diffcrLnt (chained) rc- 
diserimhia- s|>onses to iwo or more physi- 
tion cally different stitmili 

Classir)!ng As.^igning objects of different 
physical appearance to classes of 
like function 



Naming a specific Discrimination 
set of object col- 
ors 



Distinguishhig 
various objects 
as "plant" or 
"animal" 



Rule u&tng 



Problem 
solving 



Pcrfornung an action in eonfor- PUcing i kfort e 

mity with a rule represented by a except after c in 

statement comaining terms which spelling various 

are concepts English words 



SoK ing a no\ l1 problem by com- 
bining rules 



Raising an auto- 
n)obile without 
using a jack 



Concept 



Principle (or 
rule) 



PriiiLipIcs plus 
"problem- 
solving abil- 
Ity" 



' In commonly acctpttil terminology, tliis is the instnmiciital respomc. 
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The Requirements of Instruchon 



The account of various kinds of perfonnaiice has been given 
because it sccnis liighly probable that there arc correspunJing vanaies 
of pcrfon/hvicc change. In other words, the identification of these 
different kinds of perfuniiance, together with the different kinds of 
capabiHty :hcy imply, suggests that there may be at least as many 
different kinds of learning. And if this is so, it may be Mipposcu that 
there exist an equal number of conditiom of effecthe karnivg to 
correspond with each \arict\. A theory of instruction, then, cannot be 
maximally useful if it concerns itself with only those conditions that 
arc general to all classes u{ learning. Instead, such a theory must 
concern itself in an individual manner with each of the types of 
learnitig. 

Kinds of Learning 

The idea that there are as many as seven kinds of learning is not 
entirely a no\el one. A number of writers (Woodworch, 1958; Tol- 
man, 1949, Mowrcr, 19j0) ha\e emphasized the importance of giving 
separate consideration to scveial learning varieties. Skinner (1938, 
1957) also describes different conditions fur establishing connections 
(operants), chains, disciiminations, concepts, and several types of ver- 
bal sequences, without necessarily using these naujes for them. Actu- 
ally, the kinds of pcrfornuncc listed in Table 10-1 are distinguished by 
most educational ps) chologists when the\ find themselves in the posi- 
tion of being required to survey the lange of naturally occurring 
events called learning. 

These seven varieties of learning may be established by different 
Sorts of conditions for learning, that is, by different kinds of instruc- 
tion. Although the requisite conditions for the simpler t)pc5 are fairly 
well known, those for the more complex types are not well known and 
have not \ct been thoroughly established bv careful e.\pciimentation. 
It is possible, however, to describe what does appear to be known 
about the conditions for bringing about these varieties of pcrfoimance, 
based upon existing experimental evidence liberally supplemented by 
ordinary observation. A summary of the learning conditions appiopri- 
ate to caeh of these vaiietics it given in Table 10-2 (sec Gagne, 1965). 
The tabic indicates, for each kind of periorniauce learned, the internal 
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Table 10-2. Summary of Condhions Cossioerhd Necessary for 
Seven Kinds of Learning. 



Vajonnmc 


Internal 


estMishtd 


{larnrr) 


hy hamug 


condltlom 


Specific 


Certain learned 


responding 


and innate cjpa- 




bilitics 


Chaining: 




Motor 


Prcviousl) ;v.,»mcd 




individual connec- 




tions 



Extnml comUthm 



Presentation of siiniulus under condiiions eonv 
manding attention^ occurrence of a .esponse ton- 
tigxmis in time; rdnforcnnntt 



Presenting a 5r.2//r;/f^ of external cues, effecting a 
sequence of specific responses contiguous v\ time, 
repetition to achieve selection of response-pro- 
duced stimuli 

Verbal Previously learned Presenting a sequence of external verbal cues, 
individual eonnee- cflTcciing a sequence of verbal responses contlg- 
tions, including uoits in time 
implicit "coding" 
connections 

Multiple Prcviousl) kariicd Practice pro\idIng contrast of cormt and incorrect 
discrimina- chains, motor or stimuli 
tion verbal 

Classifying Pre%iousl> learned Reinstating discrinilnatcd response chain con- 
multiple discrinii- tiguously with a vjiriety of stimuli differing in 
nations appearance, but belonging to a single class 

Rule using Previously learned Using external cues (usually verbal), effecting 
concepts the recall of previously learned concepts con- 

tiguously in a suitable sequence; specific appli- 
cations of the rule 

Problem Prc\iousl> learned Self-arousal and selection of prc\iously learned 
solving rules rules to effect a novel combination 



conditions prcsum^-J to be necessary for learning and the cxrcrnn! 
conditions which may be used to bring about the learning. It will be 
noted that each more coniplcx pcrfurniancc is considered to rctjuirc 
simpler capabilities as prerequisites. The external conditions, which 
should pifnidc direei implications for instruction, vary considerably 
with the kind of perfurnuncc the learning is expected to make possible 
in each case. 
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Some examples, which niny be helpful in ihc inierprciaiion of 
Table 10-2» nre given in the following sections* 

VEKBAL aiAINlNG 

Exaiupk: Learning that the English words "the foot" are a transla- 
tion of the printed French words Ic pled. 

First, the internal conditions listed in the table tell us that some 
pre\iously learned individual connections must be recalled. These are 
(1) saving "foot/' a capability which can be assumed; (2) observing 
the printed woril piedy which can be checked by asking the learner to 
pick it out or to say it; and (3) a coding connection such as pcdal^ 
which will form the sequence picd-(pCiial)-'(ooi" This last connec- 
tion m.n be supplied as part of the instructions, or the learner may he 
ci!i.ouMgcd to suppl\ his own. The internal conditions having been 
.atisficd, the external ones are easy. The stinud\is pied is presented; 
\crbal cues such as the printed words ped.d and foot are presented at 
the same time (that is, contigutnisly), and the learner says the word 
"foot.** Assunn'ng now that the learner Knows that this is die kind of 
pcffonnanec expcLicd of him, it ma) be said that the verbal sequence 
p/Vif-"foot** has been learned* 

MUCriPLE DISCRI.MlNAriON 

EwTWplc: Learning a number of different English words for a 
number of different French words. 

Suppose now that the learner is expected to acquire not only 
p/t./-"foot** but alst) ?//a;;/-"haiui,** doigt-^dngcr" and perliaps several 
others as well. It is reasonable to think that each of them can be learned 
under i!ie same kind of internal and external conditions as was the first. 
But another diflitult) ailscs If he attempts to learn them all. there will 
be tntcifcrcncc among these chains. Unless some additional set of 
condititMis is uldcd, the words will tend to be forgotten almost as fast 
as they are learn;:d. The kind of condition used is practice. Again and 
again, these prc\ioujl) learned indi\iilual chains are recalled, using 
CAtcrnal \erbal cues as before and difTerentiating the right from the 
u rong .stimuli to Uk. a^.^oelated with each rcspon^e by telling the leainer 
when his rcspiiiisc Is right or wrong. Of course, the amount of practice 
nccessar\ will depend on how many of these chains the learner at- 
tcntpts to aequirc as a total set. But practice is the major emphasib of 
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the external learning conditions when multiple discriniiaitions are to 
be acquired. 

CLASSIFYING 

Excnnple: LeoTiIng the botanical classification tuber and the \erbal 
classification "tuber." 

The table indicates that previously learned discrinihiations must be 
recalled. In the example at hand, these discriminations pertain to the 
physical appearance of plant stems on the one hand and of roots on the 
other. Follow ing this recall, a variety of examples is presented, illustrat- 
ing the appearance of tubers as enlarged stems. In each case, there is 
reinstatement of a chain such as potato{ox pictured potato )-f?/Z?cT- 
"tuber." In order to emphasize the distinction, a similar set of examples 
may be presented for root, 

RULE USING 

Example: Learning the rule "Pronouns which are the subjects of 
sentences arc in the nominative case." 

According to the table, the first concern is with the recall of 
previously learned concepts. External conditions ma^t be arranged to 
supply verbal cues to stimulate such recall. Verbal cues may be in the 
form of questions, such as "Which of ihe following are pronouns? 
Which of these words is the subject?" These concepts having been 
aroused, it is then a fairly simple matter to use their names as verbal 
cues foi the nle to be learned; in other words, to state the rule; 
"Pronoun subjects arc nominative." But it is also important at this point 
to insure that such a statement is not learned merely as a verbal 
sequence. The next step in ai ranging external conditions, then, is to 
require a number of specific applications of the rule, such as "Suppiv 

the first-person pronoun for the following sentence. * students like 

football games.' " A suitable \ariety of examples of rule application, of 
course, needs to be provided. 



FUNCTIOXS OF THE INSTRUCTOR 

The viewpoint presented here Ls that the form taken by instruc- 
tion needs to he tailored to the particular objective which represents 
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the kind of performance change to be brought about. Instruction is 
used to establish the necessary conditions for learning, and instruction 
differs in accordance with what is to be learned. The kinds of commu- 
nication required for establishing a verbal chain are quite different 
from those required for establishing a principle, and they are likewise 
different for all the other categories of performance change listed in 
Tables lO-l and 10-2. 

The major implication of this approach to the problem of instmc- 
tion is surely that the instructor cannot be guided by a simple set of 
niles that apply to all cases. The important aspects of the instructor's 
behavior do not lie in the fact that he uses a geneial prhiciple to control 
learning (such as reinforcement or contiguity), but rather in the fact 
that he employs dijjercnt techihjues for different kinds of learning. 

The functions performed by an instructor in helping to bring 
about these \arious kinds of change are discussed in the following 
paragraphs. For comenience, these functions are classified under four 
hcadingb. (1) functions performed early in the instructional sequence, 
(2) functions designed to evoke and guide learning, (3) functions 
encouraging generalization, and (4) functions permitting an evaluation 
of outcomes. 

Perfonmng Early Imtnictiojial Ftnictions 

PRESENTING THE STI.MULUS 

This Important function for the instnictor can be implemented by 
pictures and other audiovisual aids. Selecting the proper stimulus re- 
quires making some good decisions. For example, if motor chains are to 
be learned, a portion of the necessary stimuli ought to come from 
muscular mo\emcnt, presenting these stimuli becomes a matter of 
permitting repetition of the motor acts. If a child is learning to name a 
specific object (a \crbal chain), the object itself must be presented; it 
cannot be represented by a word, as may be done with an adult, who 
has already acquired such a link. If a classification is being learned, a 
sufficiently great \ariet\ of stimulus objects must be presented to 
represent the class, otherwise, the concept acquired will he inadequate. 
If a ride is being learned, the veibal statement of the rule is not always 
a sufficient stimulus, since it may merely lead to learning the verbnliza- 
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uon itself. InscciJ, situations requiring application of the rule must be 
presented as stimuli. 

CONTROLLING ATrKNTION 

Directing the Icarner*s attention to essential aspects of the stimulus 
situation is another function the instructor pcrfonns in controlling the 
conditions of learning. This is done in various \va):>, p<.ihap.s by intro- 
ducing extra stimuli into the situation (arrows, pointers) and often by 
verbal commands. It is obviously important to all forms of learning that 
the relevant stimuli be perceived. For example, the attainment of the 
biological concept cell may require that attention be paid to such 
characteristics as membrane, nucleus, and cjtoplasm since these are the 
major identifications to be recalled. 

IKFOR.MIXG THE LEARNER OF OKJECTIVES 

A requirement of instniction which may transcend the conditions 
of learning previously discussed is that the learner be informed about 
the nature of the performance expected when learning is finished. 
Presumably, this procedure establishes a continuing set which facili- 
tates learning, perhaps by making possible reinforcement at several 
points in a rather lengthy sequence of activities (see Gagnc, 1965, 
Chap. 9). Providing information about expected performance maj also 
be justified as a way of establishing a conceptual structure under which 
ideas co be learned arc subsumable (see Ausubel, 1963). 

Suppose that a new rule is to be learned, such as "adding the 
numerators of fractions with identical denominators to obtain a sum." 
The instructor communicates to the learner what is meant by obtaining 
a sum and, panicularly, what a sum may look like. He might do this, 
for instance, by saj ing, *'Now you need to learn how to obtain the sum 
of two fractions having common denominators, such as and The 
sum of these, \ ou will see, is y-^S^ It appears probable that a sequence of 
instruction which begins by communicating the objective of learning is 
more effective than one which does not begin this way. Flowever, 
additional experimental evidence on this point is needed. 

STIMULATING RKCALL OF PREVIOUSLY LEAR.VED CAPABILITIES 

I have alread} indicated that stimulation of recall is a very impor- 
tant part of instruction, applicable to all of the varieties of learning. 
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Accordingly, it is one of the essential functions of an instructor. As 
ilcscribcd in 1 able 10-2, the i!cc.ci>i>.ir\ Internal conditions for learning 
always Include some previously learned capability of a simpler sort. 
Recalling these capabilities is usually an early step in instruction. 

Recall is often stimulated by means of verbal comnmnication, 
although it iiecL not be. A question may be "Do you remember that we 
learned to distinguish between a .stem and a leaf?" In another form, a 
question of similar intent might be "What arc the m;.in parts of a plant 
abo\e ground?'' The first of these questions requires only a recognition 
response on the part of the learner, while the second requires him to 
reinstate a j^rcvjuuslv acquired performance. It is not possible to find a 
simple rule governing the relative efFeciveness of these two fornis of 
question, the important thing is that tli^^y both have the function of 
stimulating rti jlL The necessity for having these previously learned 
capabilities **lively" in mcinurv provides still another example of die 
importance of iontlgulty iu Icainlng. Not only must external events be 
contiguous for cfTcctive learning, bat also recalled memoties must be 
contiguous with these events. 

Evoking Vcrfonnance 

Presumably, the acti.ities A presenting the essential stimuli, con- 
trolling attention, inforn.ing the learner of objectives, and stimulating 
recall constitute the ea^lv events of instruction and need to occur 
approximately in the order given. The next stop, broadly speaking, is 
one of evoking the required performance that is being learned. Thus, 
the application of a particular »"»equencc of events to stimulate the 
learner is another function uMch may be carried out by the instnictor. 

DETERMINMNG A SEQUENCE 

There are probably effective and ineffective sequences depending 
upon the category of performance dealt with. For exaniple, as is well 
Known, a relatively short verbal sequence (such as uoUen Sie bitte) 
nu\ readily be learned by being pieseiited all at once, whereas a long 
one (like die stan7.a of a poem) may well require a more elaborate 
sequence of presentation, as is implied by the "progrcssive*part 
method" (.McGeoch and Irion, 1952). Similarly, 4 objects requiring 
multiple disciiininaclon can often be cJTectivdy presented in a single 
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"trial," whcicas 20 objects topically imply the need for a series of 
interspeiscd learning and recall trials (Gagnc, 1965, Chap. 5). Each of 
the varieties of learning lequires a dift'crcnt decision about a pioper 
sequence of presentation, niorco\er, the length and nature of the 
content to be learned arc also likely to aflfcct this decision. 

PROMPTING AND GUIDING TUC LrAUMNG 

The need for prompting as a part of the learning situation is quite 
frequent for manj t\pcs of performance change. For example, evolving 
the correct verbal chain which piovides the French word for **hoise*' 
requircb that the instructor suppl) not only the stimulus horse but also 
the printed or sptAen word chc^til, in order that the learner for the 
first time institute the performance of saying "cheval." An additional 
prompting word or phrase may also be used for the coding response, as 
when the presentation of horsc-(cbeviilicr)- ^chcvaV is made to the 
learner. External \erbal cues (prompts), such as the verbal name for a 
concept, are conimonlj used in connection with learning of the clas- 
sifying sort. Thus, the presentation of each of several vai'eties of cell is 
often accompanied by the prompting verbal sentence "This is a cell." 
(Note tiiat the learnei in this situation is not learning to say the word 
"ceir — he already knows that, prompting him to say it in this situation 
is simply a means to the end of learning the correct classification for 
several different stiniuU.) 

A somewhat more elaborate kind of prompting, which may be 
called gii'^ding leariiitig, may be employed by the instructor when 
relntivelj complex rules are being learned or when the learner is being 
encouraged to discover new rules for himself, as in problem soKing. In 
such casas, a sequence of verbal statements or questions may be em- 
ployed in order to aid the learner's progress through scxeral steps of 
reasoning to the priiiciplc being acquired. Lcarni:ig to employ a rule 
and disco\eiini^ huu to combine principles in nij\el ways are Ijoth 
examples of complex intellectual acti\ity, most of whLh occurs inter- 
nally. 15ut the direction of such activity can be influenced by external 
stimulation, usually in question form, and the course of learning can 
accordingly be shortened and made moie efiicient. Guiding learning in 
tliis sense is generally considered an important and frequent instructor 
function. 
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Eve our J gin g Generalization 

An account of instructor functions wouIJ be quite incomplete 
without mention of the activities having the purpose of encouraging 
the gcner.ilization of what is learned. This function is particularly 
:jpplicable to the learning of concepts and rules and to problem solving. 
Generalization of the concept *s encouraged by the procedure of 
presenting a suitable \ariety of stimuli to be classified; if the variety is 
too constricted, the concept is likely to be inadequate. Similarly, the 
diversity of examples used in illustrating specific problems to which 
rules are to be applied can determine the amount of generalization to be 
expected as a result of the learning. Actually, a variety of specific 
techniques may be emplo) ed by the instructor to encourage generali- 
zation (or transfer of learning, as it is sometimes called). In general, 
these techniques stimulate the learner to apply his recently acquired 
capabilities within widely difTering contexts. 

Assessing Outcomes 

Naturally enough, the instructor must be concerned with assessing 
the outcomes of learning. Regardless of the type of performance, there 
are differential criteria to indicate whether or not learning has actually 
taken place. These are suggested, althougu not specifically described, by 
the final column of Tabic 10-2. For example, if multiple discrimination 
of 15 stimuli has been learned, then the learner i)hould be able to identify 
each of these stimuli without error when they are presented all to- 
gether (or one by one, for that matter). If a concept has been acquired, 
the presentation of an example not previously encountered should 
result in its being correctly classified. If a principle has been learned, an 
assessment of the learning should be possible by requiring the learner to 
apply it to a problem or situation novel to him. 

Assessing learning outcomes may readily be seeti to be a very 
frcvjuent requirement of the instructional process. Each new kind of 
le.irned prr*"ornunce ought to be assessed in some manner o^ other, and 
the results made known to die learner. Such testing is tiften done 
informally by the teacher. Other Kinds of testinnr of a more formal sort 
may, of course, also be needed at periodic intervals. 
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The Task of Instruction 



It may readily be realized from the preceding discussion that 
instruction is not a simple task. It cannot be reduced to simple for- 
mulas, such as "applying reinforcement/' "coinnumicatlng with the 
learner " or "stimulating discovery." Although all of these functions 
may be involved in any given instance, they are not the sole require- 
ments for learning. 

Controlling attention, presenting the essential stimuli, guiding 
learning, encouraging generalization, assessing uutc >iHcs— any or all of 
these functions may constitute the task of ihe instructor for anv given 
act of learning. In making decisions about each one of them, the 
instructor must be guided by three principles of piimary importance. 
(1) What is sought is a change in capability, represented by a change 
in performance. (2) One of the major determinants of this change is 
the initial capability of the learner, originating in turn with previous 
learning (see Glaser, 1962). (3) Different kinds of change (learnings) 
have different instructional requirements. 

Viewed as a whole, the task of instruction is a tremendously 
comple.x one and therefore Hkely to be quite difficult. The skilled 
practitioner of this arc, who is able to select and manipulate the varia- 
bles comprising the external convJitions of learning, of whatever t)pc, 
is surely worth) of admiration. There is reason to wonder whether 
there are very many people who can really do a good job of instruc- 
tion, particularly if they have been able to practice it for only a few 
years. Might it be possible to raise the standards of achievement in this 
field by somehow reducing the comple.xity of the instructional task? 

Certain practical measures can be taken to simplify the instruc- 
tional task for a teacher. Audiovisual aids are perhaps a paitial ansv\er 
to this problem. They aie, for e.xample, excellent for .such fimctions 
as controlling attention and presenting the essential stimuli (see 
Gagnc, 1965, Chap. 10). A more conipiehensive approach to the prob- 
lem, however, is provided by the notitm of predcsigol/i^ instruction, so 
that the entire set of decisions \\ hich nuist be made by an instructor is 
reduced in number and MmpIIficd. Informing the leaincr of objectives, 
stimulating recall, dctcniiluing a sequence of presentation, guiding and 
prompting, and assessing outcomes are all functions which can be 
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predesigned in order regenerate cffectixc learning conditions. As they 
are currently constructed, textbooks make no real attempt to accom- 
plish predesign, and neither do educational films and television pro- 
grams. Teachintj-machine programs do make an attempt at predesign- 
ing, and some of them are quite successful at it. If their purposes and 
potentialities can be viewed with sufficient breadth, perhaps these 
programs will show the way to the accomplishment of such a goal. 



I.VSTUUCTION AND THK CoNTROf. OF BeHAVIOR 

It is Interesting to consider the question of just what instruction is 
doing, as far as the Ijtluuior of the learner is concerned. How can the 
effects of i istruction be conceived, in a general sense? Does instruccion 
stinudatc, communicate, or restrict behavior (for example, in its 
prompting and guiding function)? Does it exert a direct control over 
the process of learning? 

One relatively prevalent conception of how instruction works is 
that it creates a learning situation which in a sense "captures control" 
of the nervous svstcm of the individual so that he inevitably learns. 
Pro\idcd the external conditions of learning are optimally chosen and 
provided they arc made consistent with the individual's previously 
leirned cnpabilicies (that is, the internal conditions), the learning situa- 
tion may be conceived as one which "takes hold" of the learner and 
brings about the desired learning as a consequence. Actually, this is not 
a bad way of conceiving of what should be true of the learning 
situation. In an experimental studj of learning, when both internal and 
external conditions arc independently measured and controlled, the 
experimenter m.iy well gain the impression that he has an unusual 
degree of control over what is happening. 

However, such a view of the cflfccts of instruction on learning has 
another side to it, which may be at least equally illuminating of the 
process of instruction. Regardless of how much "control" is exerted by 
external conditif>ns, the internal processes of the learner are likely to 
ni ike a crucial contril ition to the cv cnts of learning. Furthermore, this 
crucial internal pioces* contributed by the learner's nervous system is, 
so far as is now known, highly idiosv ncratic. At present, it cannot be 
predicted Ot even described adequately, and it ran be "controlled" only 
in n probabilistic sense. 
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Even the simpler kinds of learning described in Table lO-l are 
greatly afFectcd by idios)ncratic internal e\ents. Motor '^hains require 
piacti'ce, it has lung been believed, because the learner must "discover" 
the proper kinc;>thctic stiniuli wlilcb are controlling a smoothly organ- 
ised response. The training of a motor skill, like driving a golf ball, is 
often frustrating to both learner and instructor becaube these crucial 
internal kinesthetic stimuli cannot be directly controlled, they must be 
courted during periods of practice. A number of studies of \eibal 
associates have shown that the patterns of associations previously ac- 
quired by the indi\ idual enter into the establishment of \cibal chains is 
crucial mediating links (Housfield, 1961-, Jenkins, 1963). A study of 
French-English word association (referred to by Gagnc, 1965, p. 100) 
found that the most effective learning of such associates results from a 
condition in which learners were encouraged to supply their own 
"codes,'* rather than having codes suggested in pictures or words. 

In a consideration of the more complex varieties of learning, the 
contribution of events internal to the learner becomes even more 
prominent. Seven- j car-old childicn can learn to "choose the opposite" 
card of a black-white or large-small set very quickly and presumably 
by means of a mediating concepti w hereas four-} ear-olds learn such a 
reversal task slow I), by "trial and error" (Keudler and Kendler, 1961 ). 
But whatever set of internal events is leprescnted b\ "choosing the 
opposite," it is doubtful that it is a matter of using these words, and 
likely that the events are highly ivlios) ncratic. A number of studies of 
concept learning have verified IIulTs (1920^ finding that conceptually 
based performance can be exhibited at the same time that the learner 
cannot "name'* the concept or otherwise describe it. 

The individualistic nature of internal events is perhaps even more 
strongly apparent in rule using and prol icm solving. Katona (1940) 
found that a demonstration illustrating the effects of rule application 
\vas often more effective in solving matchscirk problems than was the 
supplying of a vcibali/.cd "arithmetic rule." A study requiring learners 
to verbali/.e while learning to solve a problem (Gagnc and Smith, 
1962) was unsuccessful in turning up consistent patterns of verbaliza- 
tion, again the suggestion is that the processes contributed by the 
individual arc highly idios\ ixratic. Many students of problem-solving 
behavior would probably take this idea for granted, a judgment based 
in part upon outcomes of earlier studies which have attempted to get 
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the learner to '*think aloud" uhile soKing a problem (Woodworth, 
1938, pp. 768-800). In addition to the specific rules which may be 
invoKed in solving a problem, some wiiteis, notably Bruner (1961), 
have emphasi/.ed the importance of approaches to problem solving, 
called stratt^ici. Although such self-directed principles may perhaps be 
categorized (Bruner, Guodnuw, and Austin, 1956), there seems little 
doubt that they too are unique to the individual. 

From its simple to its complex forms, then, an act of learning 
appears to be characterized by some internal events which have so far 
resisted precise description and analysis. There are some uniquely 
indi\Idu.il piocesses contributed by the learner's nervous .system. Fur- 
thermore, these internal e\ents are not properly viewed as artifacts of 
the learning process, but instead must be considered as essential compo- 
nents, without which no learning can occur. It is noteworthy that even 
the learning of a connection (see Table lO-l) is considered by many 
inudcrn theorists to require a contribution of internal "feedback stimu- 
lation" for its establishment (Mow rer, 1960, Chap. 7). (This discussion 
of learning t\ pes does not include the classical conditioned response, 
which ni.i\ be e\en simpler than the connection, or instrumental re- 
sponse, with which Table 10-1 begins.) 

It seems evident, then, that in controlling all of the aspects of 
external learning conditions described prc\ iously, instruction neverthe- 
less can only make the occurrence of this crucial, internal, idiosyn- 
cratic event more probable. So far as is now know n, instruction cannot 
directly control this internal event. The careful design of instruction 
can surely increase its probability and, bj s(» doing, can make the entire 
process of learning more sure, more predictable, and moie efficient. But 
the indi\idual nci\ous system must still make its own indi\idual con- 
tribution. The nature of that contrihiition is, of course, wii.it defines 
the need for the study of individual differences. 



Conclusion 

The practical implications of this discussion suggest a goal for 
instruction which seems quite consistent with what is Known of the 
educati\e process as a totality. One of the i lajor go.ils of instruction 
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might well be to biing about progressive!) the eliininntion of the need 
for instruction (iiictied at the inclIviJunl. Doesn't tliis suggest, after all, 
the nujor difTercnce between a founh-gnulcr and a gradu.uc student? 
The former needs all the help lie can get from the external conditions 
established by propcily designed instruction. The lattci needs almost 
none of this help because lie perforins the \arious functions himself. In 
other words, to a \ery large extent lie cariies out self-instruction. 
What he does when he "studies" is first to analyze and organi/.e the 
content to be learned in such a way that it can in fact be readily 
Icarnci.' 

It may be that additional emphasis needs to be given, in a \erv 
broad and coniprchensi\ e sense, to the notion of self-uistn/ctloUy not 
simply as an immediately apphVable technique, but as a goal. This may 
be the direction of practical development which could best exploit the 
unique internal contribution of the individual learner. 
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MASTERY LEARNING AND MASTERY TESTING 



Samuel T. Mayo 



Mastery leainintj is not a new idea but it has 
not always gone under that name. The word 
"mastery" is very common in educational parlance. 
It connotes having learned something well as prom- 
ised m the adag?, "Practice makes perfect." 
Mastery usually comes easily when there is a very 
limited skill or parcel of knowledge to be learned 
and one has the opportunity for abundant practice. 
Moreover, with mastery comes a feeling of pleasure 
and self-confidence from a job well done. 

In the study of human learning, educational 
psychologist*, long ago discovered two important 
principles: (1) Given moaningfulness, learning is 
retained easily when there is abundant practice; 
and (2) Meaningful learning is easily transferred. 
"Meaningful" here means bearing a relationship to 
previous learning. It also implies that the goals to 
be obtained ate obvious. Transfer, in essence, 
means that one is able to use previous learning by 
applying it to solution of problems or decision 
making. 

Until ten or fifteen years ago prevailing prac- 
tices of instiuction and evaluation of instruction 
promoted unsound effects on learners. Individual 
differences were often neglected in "lockstep in 
struction." In a sense, instructional time was held 
constant while the amount of material learned 
varied. The normal curve was being overused and 
misused in evaluation processes. Mastery learning 
differs in that, in a sense, material is held constant, 
while study time is allowed to vary. 

The picture has been changing rapidly. Entire 
curriculums, particularly in mathematics and 
physics, have been revolutionized. Programmed 
learning has had impact on almost every school 
system. Independent study and individualized in- 
struction, either with or without machines, are 
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boiiuj tried in more and more scliools every y(\'!r. 
Such innov<ilioiis in the Icnrning environrnenl call 
for iirnov<ilion in icstinij, ineosuring, and evaluating 
technique,. U*>eful rcie:ena-s for further ro.nlincj 
would be tiKK- by Bloom (1968), Brunei (10G0), 
<ind Carrol! (1903). 

Until recently, most people were convinced 
that mental abilities were somehow tied very 
tigluly to academic achievement. This point of 
view was vdlid under traditional instruction when 
one constructed achievement tests in such a way as 
to a^S'jro a normal dir.tribution of the scores. It 
shou! i be noted that mental abilities, as measured, 
h.-vo also been distributed like a normal curve. 

T he expectation of the distribution of 
achievement for traditional treatment is a normal 
curve, or somothincj similar to Curve A of Figure 1, 
with central tendency in the midregion. By con- 
trast, mastery treatment is expected to shift central 
tendency closer to perfection and probably to 
show S'vewru as well, as in Curves B and C of 
Figure 1. 

In programmed instruction questions in the 
framoi' are made so easy that the resulting error 
rale is only 5 to 10 percent. For such cases a 
different kind of proficiency test is called for- - a 
test for mastery in which the score distribution is 
very different from that of the normal curve. In 
stead of being piled up in the middle and tapering 
gentl/ in each direction, scores are bunched at the 
\wj\ end of the scale The test items for the new 
typj of proficiency test obviously must be of a 
different type from those which have been recom- 
mendwd fur traditional achievement tests. Mastery 
test item:> are tied intimately to the stated ob- 
jeclivx'i> of inslr clion which are specific for a 
relaliwiy short period of time in a school cour^o 
(even for a day's lesson). But programmed learning 
is only one of several innovations in what may bo 
Cc-tM;.' nujatery learning. 

THE MASTERY MODEL 

The term "mastery model" is used hero to 
suir\it. "\/(i the thinking of some educators who 
have iritd out cerlairi innovations to im[)rove 
schno! learning. 

R iiher than thinking of a[)tilude as a kind of 
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ctMlm :. Cjiioll (19(>J) sugyontcd ihni npliiude nny 
bo icK.ticI lo the <iinoiini of lime nucessuiy lo 
aclKtvv mostery. Bloom (1908) Vcl<i Ihcsl if slu 
dents itru nornicilly clistiibuled v/iifi respect lo 
aplitjtli- iind if the kind ond quality of instruction 
anil an;ount of time available foi learning arc 
nii:.f!; <:ppropriaie to the clinrantcrisiics and needs 
of i\ h student, a Kugu majority of the students 
Clin Ii ' t'xpected to acliieve mastciy. 

[tri' My chciractc'ii/ed, the model calls for such 
• ,u:lt«j'oi as tlieso: 

1. inform students about couise cxpecla 
tions, even lesson expectations or unit 
expectations, so that tlioy view learning 
as a coopciativc rather than as a com 
pctilive enter|)rise. 

Sot *,tand<irds of masieiy in adv<incc;use 
prevailing si<indardi; or set new ones and 
assign gu'dcs in terms of pjrfcunuince 
rathvr th.«i i»»lativc ranking 

3. Use short diagnostic progress tests for 
each unit of instruction. 

4. Prescribe additional learning for thoffj 
who do not demonstrate initial mastery. 

5. Attempt to provide-: additional time for 
learning for those persons who seem to 
need it. 

TEST DEVELOPMENT 
A MASTERY APPROACH 

Test experts and authors of textbooks on 
tests and measurement have been telling teachers 
for many years to construct the r achievement tests 
in traditional ways. What are these ways^ The 
answer to this question may be expressed as a 
series of stops: (1) Define die objectives to be 
measured; (2) write items to sample contend ond 
behavior domains of the objectives; (3) adjust , . cm 
characteristics with average item difficulty around 
50.0 60?o and maximum discr imination against the 
internal criterion of the total test score:>; (4) inter 
prot porfoimaiico against a norm (i.e., peer) group. 

Under the mastery model, the first two steps 
would remain somewhat as they were. The third 
step would be replaced by eliminating the necessity 
of discriminating power; that is, aveiago difficulty 
would be shifted to possibly 85% or higher. 
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Figure 1. Distributions of Achievement Test Scores 
Under Traditional Treatment and Mastery Trciitrnent 
(Hypothe'icai) 

The kind of instruction under the model also 
differs from traditional, and this affects the kind of 
testing retjuired. In mastery it is assumed thai the 
response that one learns {such as giving the answer 
to a question or making an overt musculai re- 
sponse) can be made confidently upon cue. Tests 
constructed to measure such learning may appear 
easy to one accustomed to very difficult tcstr;, 
especially those v^/ritten by [persons prone to use 
"uick" questions or obscure language. Mastery 
tfSls ntcjy be cohc^mvpcI as operating on a "go-no- 
go" bjsis. Most sludenU are expscted to pass an 
item. Tiie few who faif the item sliow a clear 
deficit, and this feedback indicates need for addi 
tional remedial learning sessions and repeated 
l<.»sliny until items arc par^sed. 

Clear Objectives 



Objectives are made clear to the student 
undor mastery learning. We have had years of ex- 
perience under the alternative in which objectives 
fiavc not been made clear and in whicfi achieve- 
mDnl was on a sink-or swim basis. Under a mastery 
a[)pro..oh, one plan which can be used effecti/elyjs-^ 
a peiiodic {even daily) sf»eet which spells ouKfhe ^ 
immediate objectives. The student f^as the feeling 
of cl'jarly understanding the goals and knowinq 
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lliai ihuy inay be reached easily m a shot t linic?. 

Mtisrciy lotirning and mastory UsiiiKj sccrn to 
rifufuL- iUp cilminaiion of some- of tlii- fear vyhicli 
pKrimcs many siudcrits in tcsiing sitiiaiions, 
O'ijif daily in quaruiiaiivc courses sucli as thos- in 
nuiJpfjrn.ilics, sciepce, and !;iaiistic>. Steps Uust 
tt-ac^H s can t<iko toward overcoming fears include 
(1) an.'ioiincing tliut daily quizzes v/ill not be 
coMritird on the firuil grade l)ut rather be used for 
d;a:iM'i'-Js; (Such quiz/cs can easily be given back 
lor students to l:i-cp in their files) (2) announcing 
lUi^i major tosts {such as nriid.eiTiester) will he re- 
pt-altd with an altern::i;. form, con: Cing tlie hii.h-jr 
of ilie two griidei; (3) lioiding a k-ngthy. compre 
h.n^ivo rcwv^ sossion for tiic final e; .imination in 
Vwljir.li the irn'ormario.^ fed lo students iv n:: close to 
e>.::nv.n-!tion content as fes'.ihlj i-nd which v: p;»r. 
ceivc-d by students as ihe limited s^n of content 
topi7s a.'icl hefu'vior ivhich will actually be included 
on the cxafuiiiation. 

Ciitcrion - Hcfeicinccd 

'MW.rp:etjfioM of test results from mastery 
teMs i.^fiers in kind froiTi interpretation of "tra 
di?ionJ" ie^?s siiovving a nonnril curve (fisfrihulion 
of totcjl scores. Interpretation here h relative, that 
IS i.'i rei;jtion to peers. Recendy, the term "norm 
r-"feN;nocd" has been af)plied to diis kind of test. 
UiKi-i mastery theory a test score in a sense may 
be coriiirlcred ahr.nUuo, since one need not cr)m 
purr- ct scoie ivith a peer. One only judij-;; ivhether a 
suffi' iv.it number of iter.is'havo been passed to give 
evidenr:r of mastery of son.e liniitcd segment of an 
Ota-:*: S'jore. In contrast to "norm referenced 
te • /' the term "criterion rofe;oru>d tests" has 

;';\'>licd to tho9^' u'-.^fl in noTii-ry bjiMiino. 
With criterion referencing a now operation is 
brought into the picture one which may have far 
reaching social implications. This will he the inter 
prctation of a test score in terms of describing the 
specific behaviors which a student c^n now par- 
form. Thus, it v/ill be much casiet to match such a 
repertory of skills to a forthcoming job or training 
situation than before when we only knew how a 
student ranked with his peers but not wh'as he 
could do. 

Frcciucnt quiz:^cs may be used effectively to 
identify aspects of a couise where revision is dcsir- 
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able and to improve tlie course while it still is fluid. 
This is 'cn example of the trend toward adapting 
the course to the student ratlier than adapting the 
student to tho course. 

It should be recognized that Vv'hile mastery 
learning theory p^'omises rnurh in educntional im 
provement, very Httle definite research has yet 
been done. Therefore, we know little, as yet, about 
its applicability in education. Meanwhile, it appears 
worth trying on the part of individual teachers as 
more persons recognize the weaknesses of tradi- 
tional instructional and testing practices and try to 
improve them in accordance with newer methods. 

SOWIE SUGGESTIONS 

Teachers are invited to put into practice the 
th<iory briefly described in this paper. Each 
teacher's situation is unique, and there is no guar- 
antee that the sama innovation will work evcry- 
v.'here. Run a short term study of an actual innova- 
tion and observe its effect upon teachers, pupils 
and admin is trc: tors. Several suggested innovations 
are: 

7. Gtvo riUemjtc forms of a qofz or cxan^.ina- 
von unit! stuoents improve to a prcdatci mined 
level of mastery. Since the knowledge and skills 
represented in the test will already liave bcon 
judged to be importiint, missing particular iteins 
will pinpoint the kind of remedial instruction 
necessary to bring a student to the desired level. 

2. Involve students as tcpresentacives on a 
committee along vjith faculty to revievj a cur- 
riculum and to set objectives. Perhaps the best 
candidates for S'ich stiidef»t r»;prcsenfai!v*^s would 
be juniors or seniois in high school to set objectives 
fur tlie freshman cl -s. 

3. Have a student comniittce make up a fmal 
examination in order to simv what mjsicry is 
required of all students. Obviously, to do this 
would drcislically cli^ngj tlie security prcdiutions 
usually takcfi and the grading system ernp!o/ed. 
Hov.jvor, this would b:- "experimental," iw\ per 
h,'<ps it would b:i found that more befiefits would 
be obtains! then the disxlvanlayes associaiu! with 
s^.'curily and grading. 

4. Have a student-faiulty committ-i' (rid 
cally revievj lite guiding system. Thvir htis h^v.-r 
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been a po^fi^ct yr jJiiig system. Even some so oi!: jcI 

5. // your school lias a new program in indi- 
vicliulUeJ instraUion and /or independent study, 
you may ivisft to screngthen the evaluation you 
have pfjnnod 'or it. Your own research director or 
a consultant fror«i a local university can be in- 
valuab?o hero Sev-^ra! references can be of help, 
also. Among these are Gleason (1967) Webb 
(ISofi), f]loom (1956), and Krarhvvohl (1968). 

6' Run a Ml-ffcdgad experiment in mastery 
learning und teaching with the help of a nearby 
uniijfsity. Most universities would v/elcome such 
an inviJauon from a local school sys^ m. Many of 
tfiem have graduate students v^ho are looking for 
an ag-ncy in which they may spend time on an 
internship or on a course project or thesis. 
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critical problem haunting 
educators ihroughuui the world is how to efTectivcly, efficiently, and 
econoniiralK irtrca c all sludent,^' Laming. Nowhere Is this problem 
fck moic JvCcnU than in the puMi^^ schools of major cities. In this 
chapter, se\eral inelliods arc piopohcd whereby student evaluation 
lecliniqucs mii»ht he used to help solve this problem. 

Inspairmciit of Learning 

Traditionally, .student evaluation has been conceived as a 
pruics^ foi jnd.ifini; ch.in!;cs iciallvc to a 5Ct of educational objectives 
as the result (>f miuic in^liuilioii ('1 ylci. 1050). While in recent vcars 
.some cvafii.itoi^ (fui hi^taiito, Uiooin, jl.uiin.i^s, and Madaus, 1971; 
Dicwl, U'Cf)^ hiivi expanded liii> luutcplion considcnibly, many 

Rt I HINKING URBAN EDUCATION, edited by H, Walbe.g and A, Kopan (San Francisco. 
Jossey-Bass) 1972. pp. 61 76. 
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public school personnel continue Iv view student evaluation as a 
judgmental process for idcntir>ing and cutif>iiig pcifonnancc difTer- 
cnccs amonij learners. 

Data documenting the negative efTects of this view on student 
learning, especially urban student learning, are amazingly sparse. 
From the anecdotal (for exami)lc, Black, I9G3) and empirical data 
available, however, it h po^ssible to outline at Ica^c three wa)^ in which 
this narrow conception can contribute to poor pupil learning. 

First, this view leads to the use of student evaluation primarily 
for grading purposes. Unfortunately, prcNcnt grading practices doom 
most students to receive average or bcluw-avcragc marks regardless of 
how well they might learn. For example, the iii>c of a "normal curve" 
entires that roughly 70 per cent of the students receive a C or lower 
grade. Since grades arc one c^f the majur :>pcs of evidence by which 
a student gauges his academic and general pcr^jnal eompctcnce 
'/rershen, 1069), many students are bombarded with negative indica- 
tions of their worth. Thc^cstut!.nts c\cniuall> develop negative interest 
in, attitudes toward, and an.\ict> about further learning (Bloom, 1971; 
Sarason et al., P50\ Some develop negative academic and even 
negative general velf-conccpu (Puikey, 1970; Tjr.shen, 1969), and a 
Mgnificant number acquire mental health prc.blems (Stringer and 
Glidewell, 1967; Torshen, 1969). These affccJxe traits, in turn, en- 
courage the students to cease striving for learning excellence (sec 
Stanwyck and Fclkcr, 1971) and even vndermine their capacity to 
learn the things they arc capable of learning fFcaihcr, 1966: Purvey, 
1970). ' ^ 

Second, this conception of student evaluation fost^ s the pre- 
dnniinant use of "iunirnativ e, norni-rcfcrcnrcd" evaluation instrument 
in the classroom, Ti instnnnents arc summalhc in that they nre 
administered at the end of a long instructional :>r^inei5c (several text- 
book chapters, a quai tcr. a teim, or a course) td ^\m\ up caeh student's 
Icarniu'^ prog'-css f^ce Blonm. Hastings, and ^fadal!s, 1971). They arc 
n'>im-re[crenceJ In that each students proi5re>s is detei mined by 
comparing his scoic vvitli the sioics of his cla.wnales or some other 
norm gnaip f Olascr and Nitko, 1971). 

The u^c of thc^e in^^trumcnts can contilbute to poor learning for 
two reasons. First, they typically are cmplojed for grading purposes 
and thus can provide the negative feedback that eventually cxtingui.shes 
•^omc pupils" desire to learn and coiiudcs their learning capacity. 
Second, they usaall> puAide too liidc infoimation too late to help a 
student surmount past Icamln- .lIinLultirs (Alrasan, 1969). Specifi- 
cally, those instruments oruinarllv do not (on^I-tcntly identify what 
objectives he failed to lc.;rn oi laftae in the .^cgmcnt he em ountered 
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difiicultics. IIciKC, llic\ Usually iupp!) ftu .specific cues to why he f.ulcd 
to .attain certain objectives. Without .luswei^ to the questions uf Nvhat, 
uhcie, and why, tlie Icadier cannot reliabl) doigii his iubtniclion to 
best facilit.ite a htudculs fuliue learning, noi car the student best 
organize his sub>e4ueiit :>tud) .ukI review. Even in lliose rare cases 
where tlie iiibtrunicui^ do pioviJe the necessary information, they do 
not encouiage tlie .siuJcut to complete prior learning bcfoie attempting 
new. As AiraMan (If'Tl} points out: "Mastering certain poinii. mi>bed 
in a sunnnatl\e ev.ila.itlon ma) gl\e a student 6ati:^faction, but it docs 
not raise his grade" (p. 79). 

Tliird, the traditional view of studc.n eviluation encourages 
teachers and other school personnel, such as counselors (Cicouiel and 
KiLsuse, 19G3), t(^ u>e evaluation results for labeling a student s aca- 
demic potential. Examples of coninion labels are "smart-dumb," "fast- 
slow," ''ovcravhiever-undci achiever," "gifted- educably mentally re- 
tarded." All such labcK carr^ an implicit set of performance expecta- 
tions foi the pupils to whom ihev arc o\ertly or covertly applied. Some 
studies suggest ih.it, c«*peciall\ in the crucial early grades, these expecta- 
tions may create .uiJ perpetuate a self-fulfilling prophecy in student 
learning (Bakci and Cii:>t, 1S^72). The teacher subconsciously stinc- 
tuics lii^ instruction that cat h student is constrained to Icain iouc;hly 
in accordance with the tcavher's original expectations. Thus, ^^hould the 
teacher attach a Libel connoting low performance expectations, as is 
often the case in urban, especially ghetto, education fClaik. 1965; 
Gottlieb, 19G6; Harlem Youth Opportunities, I96i; Wiles, 1970\ 
then he unwiltin:^l> lowers the quality of hi^ instruction and thereby 
produre^ the poor student lean ing expected. 

]5a>idtN infiucni im; the qual't) of a studcnt\ in'*tiutti(»n, labcK 
like grado, (.m aW> affetc his wiilin^ui-s to le.nn and his actual learn- 
ing abilil). Tlirout^h a nuriad of ."^ubllc and not so subtle means, in- 
cluding the blading proce:>-, the t(...> lu r ^ ill lomince some iOarncrs to 
adopt a pailicuLir label .^s reflecting their true academic potential. 
Henceforth the>c .studenlN aic likcl) to pciform 121 accord.jicc with the 
expectations they believe to be impiicit in tljcir label (Lecky, 1945), 
Thus, should Ml' v .*dopt a label n>nnoling their Inability to leain, they 
aie likely to c\hibit boii an uMwilllnrjio^s and an inability to learn, 
even thoutjh they po>>.cs» the leqtJMtc abilities. 

Promotion of Learning 

Why has sludLiit cv.jhiation giMicially been used in smh nr'ja- 
tive and unprcdu* live \\a\N? One cxfilaruition is that most public 
.'•ihool lc.it hci>^ cour.HU>^^, and admini.jtralor^ have had little formal 
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training in evaluation thcoiy and practice (Biini ct al., 1965; Goslin, 
\y*7) \ henic, tlic> arc cither unfaiiilliar wiih alternative uses (such as 
cliat^noMii;:; Mudciit Icariiiiu; ilifficiiltlc^, asscv^ins; leaniinij rcMdincss, 
and dcriiiini? and clarif>iiii^' iiistnicliuiial objective^) or are unskilled 
in dcfmiiit; and clarif)in,L; iii>lructiunal objectives; or arc unskilled in 
their appliiation. An oUiou.s kc> to the more salutary iitiliAition of 
student evaluation in urban education, tluicforc, \voiild be to provide 
more and better evaluation trainiii^q foi all pre-.scrvicc and in-service 
penonnel. Wnether it Occurs in public school -bahcd clinics and work- 
shop«5 or in univcrsit) and teacher-training courses, this preparation 
should stress the following, the variet> of possible classiooni roles for 
student evaluation; awarencN.-? of the po>itive and negative efTccts of 
each role on biudents, teachers, the schocjl, and even the community 
; Bloom, WJ , the Lillib.ilit> of evaluation roults and the sources of 
fali;i)Ilit\ . cn-the-job iralnin:; and piaUice in the application of various 
lec''ni(|ncs and interpretation and use of results (Ebcl, 1967). A second 
poxNibllit) would be for each urban mIiooI .s).si« n, perhap:) each school, 
to hire a cadre of full-time i onsultants with special competence in both 
testing and teaching (Ebcl, 1SG7), 

But Im rcased training or expert aid, even if exceptionally good, 
will not be enough. Unless it Ls possible to convince urban school 
pciNQiaiel that the primar) goal of student evaluation is not the judg- 
ment of itudtnt leaininc:, then sonic individuals will continue to use 
evaku tlon in the wav:> described above. To emphasize its many alterna- 
tii.c ch^sioom u^cs, therefoie, educators must consider new goals for 
student evaluation. One such goal is the maximal promotion of each 
student s learning. 

Model for Optimal Quality of Classroom Instruction 

Let u^ bci;in b\ sketching a model for classroom instruction of 
optimal .^ualitv. T lir moilcl derives fiom research on group and tutorial 
uisiniction f.Xfoore, IT'Tl; Robcnshine, 1970; Thelen et al., 1968) 
and from wriilns^s on modrK of learning (for example, Carroll, 1963; 
?fili;ard, 1065' and in-trn( lion f for example, Gage, 1964; Wallcn and 
Tiavci^, 196.n. Thi.N literature Mig^^csls th..t the quality of iubU action 
foi am student lan Lc ilcdned b> three sets of highly complex varia- 
bIcN. ( I tl.e (laritv and appropriateness of the instructional cues; that 
is. * the dri^ier lo wluLh the pieseMtali(jn, explanation, amj ordering of 
elements uf the Icainirij^ task appioath the optimum for a given 
learnei"' (Canoll. \9CC, as quoted in Bloom, 1968). {2) the amount 
(*f ax live lHitthipatiiHi in and /xacticc <>f the learning allowed; (3) the 
amount an*.l types of a inj iicemenl:^ or rewauU provided. 
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Under Ideal in^luiLlion.d conditions .null as one well ttaincd 
tutor pei .student, each of thcsc \aiial>k> i> inaiiipulatcil alinu>t auto- 
matically to ensuic opliiUid quality of iiiNtiuUitui for each learner. 
Classroom conditioii-, ho\\c\er, arc uftei. far from ideal- usually a 
single type of iiimuction, which employs piimarily \cibal cues; a 
limited amount of learning time; and a high student-teacher i.aio 
prevail. Under such circumstances, it is unlikch that a teaclici's in- 
stiucliun can he of optimal qtialiu for each student no matter how 
good ihc leachci nia\ be. Some ^tuilent^ ma\ require nonverbal rather 
than verbal cues, more time to piactice, moie chance to inteia^t with 
the teachei ; or niure than a smile, veibal piaise, oi the tcadiei s atten- 
tion. The problem faced b) an) niodel for high-quality classroom 
instruction, thcicfore, Is how to iccicatc, undei existing conditions, the 
optimal qualil) of insliuclion usualK found onU undei ideal condi- 
tions. 

Resea ch carried out both here and abioad (for instance, 
Block. 1971} suggests that the model in Figuie 1 \Nil! solve this prob- 
lem. As drawn, the model piopo>us that feedback and coirection tech- 
riqucs arc the catahsts requiicil to tiansform ordinal-) gvoup-lused 
instruction into insliuctiou of optimal qualit) for each learner. These 
techiilque> Mipplcnieni the grou[) instruction in iudi a \\a) that the 
teacher can make the same kinds of niodific.aion^ ii» e.ich of his stu- 
dent s in^truuion as would a uuoi for hi^ lulec. The feedback devices 
detect gaps in carh studuU\> learning at selected intci\a^ in the gioup 
instruction. Then, a number of group and/oi individual instructional 
con'ccti\Cb are used s>.steni.i*iv all) in \ar\ the cucs and/or tlie partici- 
pation-practiiC and/or the leinfoiu nient- until eat h learner's nis 
have been Miimuiniied. For cxanq)lc, reteachin;^ is u^^erl to overcome 
Icaining difikultic^ sliaied In a .i;ioup of studmt-. Small-group .-tudy 
sc>-5ons, individual tutoiinj. and allrina,i\( in>tn:aional matciials 
(textbooks, woikbouks, progiamnicd instructiun,*.iUilioA^ual mclhods, 
academic gamcb ar -i pu//li>) aie cmplo\cd to handle individual learn- 
ing errors. 

Three nuijoi roles for sludeni-evaluaiion techniques in the 
promotion of learning follow readi!> from this model. Each centers on 
the dcvelopuicnt of improved clas-sroom feedback/correction lerh- 
niqucs. 

Fecdhacl. One ob\iou*^ role is the pj;o\isioa of the necessary 
feedback informat;<in. Hero "ftjiniaiive, criterion-icfcrenced" class- 
room evaluation in>tJumcnLs arc rccjuiicd. Tlu insiiumcnts should be 
format we in the sense that the) aie dcsi<^ned to be an Integra part of 
tlic teaclnng-leannng process and thus to shape (he outcomes of the 
process. They shnuM be sliorl, ungraded, administrjed as frcfiuently 
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as nccc&>ar), and diai;iio.>lic. Useful fuiinallvc instiumcMb nuibt pio- 
vide a coiuinuoib flow of infoiination to both the icaclici and the 
learner rcgai Jin^:; the ongoing cncU^cncb^ of the leaching .ml learn- 
ing (Airasiaii, 10G1>; Bloom, Hastings, and Madaus, 1971). The 
insirunicnls should be criterion-Tcjeicnud in luo senses. Fiist, they 
should piovlde an in-deplh pictine of what oLjeclives the slndcnt did 
not learn in a .^i\cn in^irnaional bt^iiiuit *nid where he cncounteied 
learning pioblcLi^. This information will provide clues to wh) paiticu- 
lar objectives weie not attained. Second, the) shouid assess the adc- 
quacy-inadequac) of the student^ learning with i expect to what 
objective^ he attained, lather th.ni how many he reached relative to 
his peers (Blocl., 1971 ; Borniuth, 1970; Glascr and Nitko, 1971). 

Correclion process. A second role for student evaluation is the 
streamlining of the coiiCL-tion pioccss. Heic the term sireamlinhig 
does not mean the a:?seniblagc of the most efTicient and efTcctlve, \et 
pai"bimonioiis and inexpensive, collective battery pob^ible. The con- 
struction of such a battel) primaril) rcquiies the tc^Iniiqnes of cniricu- 
lar, not student, evaluation. Rather, it means the development of 
efficient proccduie.s for ti.inblatlng the learning difTiculticb evidenced 
by a student on a feedbiick in>tinmcnt into .i set of lOirectivcs which 
will most likely overcome the^^c diihcuUies. 

This strcanilininsf will lequire the cication of what might l)e 
called a ''corrcetlve conllngcnc) management sv.stem/* One component 
of sutli a system nubt be a battel y of evaluation instrument.s compati- 
ble with the clavsioom instiuction in whieh the student will engage 
(Cronbach, 1970). The^e in>tiumenti should delimit the cue- to be 
u^ed, the partiiijjat'un-pitutu c to be .illowfd, and the leinfoiK mcnts 
to l)e provided, and then avcitain each .students status relative to 
tlie^c chaiat Jcibti( ^. I'hc seujud component niu^.t be a Ijattciv of eval- 
uation InbtlununL^ de-.igncd to identif) the paalcuku" t)pcs cjf cues, the 
amounts of paitlcipution-pr.ietice, and the tvpc^ and amounts of icin- 
furccment each .indent require^ foi optimal quality of instruction over 
the piven maleiial. 

o 

From ijifoimation regarding the cla.s^ioom in tinrtlon'.s major 
chanutcristics and each student'b .status relative to thc>c charat tcri^tics, 
gcncial area^ can be identified whcie the qualltv of the qronp instruc- 
tion will not be sunulcnt for a paitic ular student. CohtIni;cnfv pKms, 
b4Lsetl upon carh student's retpiirrmeiils for oplinjal in tinrtlon, cm 
then br (h \( loped. TheNc plan^ will specify a paiticul.n .set of coiiec- 
lives Ilk(l) to iuii<j'v( the intoni.',Mun(e be tween llie qualit) of in.stru(- 
tlon piuvidui 4. hi! thr optimal cpi.tlll) of hi vinutlon nquiied. Should 
(lirhtuihnt ai(iiall) (uiountti luunln^ piubh ms ovci any hcgnient of 
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tlie grou]) instruction, the u>utin^^H-ncy plans would l)C5ct in 0()aation. 

Consider this example. Suppose the ainounS of paitiripatioii- 
practice allowed and the aniountb autl t\pc*s of reinforcement to be 
provided by some cKKsroon\ instruftion arc .satisfactory for a given 
student. But suppo.se the cues arc tu be presented in a mode {perhaps 
verbally) that the student cannot underbtand. The instructional cues, 
then, might l)c a potential source uf leaininij difliudt) foi the .student. 
Hence, a set of coiuincrency plan> would be drawn up ba^ed on infor- 
mation rcgardln;^ the particular rues this student requires for optimal 
in'<?truction. Should he actually encounter learnins; diflicultics, the 
contingency plans would be implenjented to pic:5cnt the unlearned 
material in a cue mode (pcihap^ nonverball) ) he could most easily 
understand. 

Sfandaulu \ final roK- foi student e\aluation techniques is the 
netting of i)e:fuimancc standaid^ against wlii«Ji the adequacy or in- 
Aflequac) of each student's leainln^j; o\er a £»ivcu Iu>tiuctIonal segment 
can be judged. Boimuth (1%9, 1971) lucs dcmon:>trated the possibility 
of empirically setting moie objective and icalistic standards than 
those u^ed in the pa^t. Block (1070), in turn, has demonstrated the 
po ;>ibllit> of empiiicalK sclthig .standards whot^c maintenance through- 
out an in^tiurtional sequence ina\iini/cs selected cnd-of-sequence 
learning outcomes. Taken together, therefore, this research suggests 
the pos>i!'ilit\ of u^in.i; pciformancc standards as major instiuclional 
\aiiables in the piomoliun of :>tudent leirnlng. If the teacher or admin- 
istrator can select a partii ular sot of de^red learning outcomes, then he 
should be able to set a laudard whose maintenance throughout an 
instruclu)nal .sequence will niaxlmi/e each slutleut^ attainments rela- 
tive to the^e outcomes. Once set this standaul would act as a bench- 
ntaik for monitfjiing eithci the *Micalth** or equivalently what Farquhar 
(rj68; terms the '*patholo';\"* of each urban students learning. At 
anv time the .student*:^ leaniini; was substaiuLud, correctives would be 
applied to return it to par. 

To illujitrate these ideas, consider the following example. The 
luoic subjects in most elemciuaiv school curiicula aie learned sequen- 
tially. Thas, the student's failure to learn adequately one t.isk in a 
.scquemo iua\ mutlcmn him to K aining failuie in all subsequent tasks. 
The tragedv of this situation is giaphi^all) illu^tiated in a longitudinal 
stUil) of sihool achievement w>iiductcd b) Pavnc (196.3). She found 
that a .stiulent'- ^ikuN> or falhuc in sixlh-giade leading oi aiithmetic 
tiiuKI be hl:;hly picdiv ted i^iven knowledge of onl\ his lli^t- and peihaps 
SI ^ liml- ' kkK pt ifiiunan^c. Th.U Is. the student's pci foinuuue In giades 
c*iu and ivvo ^-ccuud to pitdctLimine his .•-uilo^ Oi failure latei in }he 
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sequence. As Bloom vl?70) pulnls out, lud .>hoii-iCMn pcifuiiiMncc 
standards (**..cqiicn(i*i] noims"*) l)ccn available in giadcs oik and two, 
then sonic btiidcnb* Mib^cqucnl lung-tcnu kMiiiing failuic nii^hl liavc 
been averted. Uiban tcliool.^ ^should be able to ubc alicatly cxiiiling 
data to set such ^landards for all icqulrcd, scqucntiall) learned bub- 
jccts. Iniliall) the sl.nuLiids might be set to indicate simply ''how 
much" the .student should have learned at each ;.tage in (he sequence 
if Im Icainirig is to meet certain cnd-of-^equence crlteiia. Later, the) 
might be set in terms of *Svhat" he should have leai ned. 

Implicalions for Urban Education 

Student benefits. Urban siudent:> will benefit in at least four 
ways fiom the u^c of btudtnt-evaluation techniquc.*> to promote learn- 
ing. First, especially in sequcnJall) learned subjects, nVi^t :>tudcnt^) \nI11 
learn more eflectivel). Research (Block, 1971) suggest.^ that cL.v>ioom 
use of sound fcedback/coiiectlon techniques tjpicallj can enable 75 
per cent of the sludents to leain selected subjects as well as do only 
the top 25 per cent at piesent. VIilualK all students learning ultli the 
assistance of such techniques can achieve well enough to eaiii C or 
higher maiks a:, judged by the .snne grading ciiteiia used for students 
learning without such assistance. 

Second, inobt students' learning can be ni.ide more eflicicnt. 
Especiall) foi ^equcntiallv learned subjct t.s or topics, iheu: seem to he 
particular pcrfoimance standards \vho:>e attainment incrca^^ci the 
amount of .sub^^cqucjit material .stutlcntb learn in a ;:Iven time (Blu(k, 
1970; Merrill, H.uion, and Wood, 1970). The reason is clc4ir. The 
student who i5> hcl|jcJ to Icain adcquaLcIj the matcilal in cutj taNk In 
a .sequence can conccntiatc on the new material in the next ta*k. The 
student who is nut helped must spend tinic h lining both the foinier 
and the hitter material. The fuithcr he ii> allov\cd to piocced un*u- i led 
in the sequence, the moie time he nubt devote to Icanihig old lather 
than new material. 

Third, most btudcnts vsill be partially in->nlated from the nega- 
tive aflective con^C(jUcnccs of picscnt iiiUiuttlonal and cva'.uatlonal 
l)racticc^. On the one hand, they will i,ain the rc])ca(ed positive sdiool 
learning c\piiltncc> vvhich fostei positive intcic>Ls in and attitudes 
toward K.unhu, piontote the giovsth of a prjMtive academic and 
l>robabl) general ^clf-concep^, and iinmuni/e ai;ainst mental illness 
(Bloom, r^71; Pmkey, Ii)70; Sliingcr and Glldewell, 19G7; 'JWhcn, 
10G9;. On the oth< i h.uid, they will t>blaiii new pcr^peaivTs u\\ the 
mc«ining ai NU!d< nt (valuation v\hich should n tuuc its an\ict)-pio\ok- 
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ing qualities and c\a:<^tiatal iiupoitaiuc In .sludciu lif*. In particular, 
students will (IImcac I that aalualion Is an iut<.^ial p.,it of tlic tcacliing- 
kMrnin^ proic^s rather tiian the ultimate goal of the process and 
(onAuiucntly that i;radin!:< and r\alnation uccil not bcMnonymous, 

rinall), many MuduiLs will he fiml from the uci;ative scholastic 
eflfed^ of the concept of indi\i(hial differences. Tew iileas have had 
greater positive imp.iLt on uihan cduiatiou th.m the notion of individ- 
ual dilTeicnccs as many chaptei-s in thi, voluuic attest. Cut the idea has 
also provided son;c mhan educators a convenient .rics of excuses 
wiieidn rcspunsihllity for poor student learning is .shifted from the 
cdiii alioM.d >\-teni to tlie .stndcnt*:> g( m lie and/or cn\ uonmental hacK- 
i;roiuul. As thc^e rdiuatoLs lia\e a!»sul\cd thcmNcKcs fiom lesponsi- 
1 ;iit\ fui student kaniai';, Uicy have hcttnuc increaMUjdy htx in provid- 
ing* the ii^nditloMs under which almc-si all students can learn, 

'J*he u-c of .sUuknt-tA.duatlon t( v hnit.)uc*> to dc\ilup improved 
cKt-iutim fccdbac k/toiicttifin pKuc^ os >h<»uld place the cciucepl of 
ihilMiiiial dilfcrentes in proj)cr pci.pcitivc in urban education. Re- 
search umul; ulatKcl) ( inde .sNMnn^ to ininiove the fjuality of instruc- 
tion for ^nhurl)an, lower-middle cht^s .students (Block, 1970) and 
uilun students (KcLdi, U'70; Kim et ah, 1969 j sui^^ests that the 
comuiOnK obMiAcd idatlonship LUwku individual dlflerenccs and 
'^indent achievcnient may often be a >heer ariifocl of our picscnt 
iu>tru( lional practiiCs. "ThcH ^tudIcs ^how that the degree to which 
individual dlllcrcnccs iit biuh vaiiabKs as aptitude, .socioeconomic 
status, and IQ are rcfKxted in student acliievement Is nane negative 
fuTKiiuu of the (juallty of in^ruulou provided each Icainer. The higher 
the i[u.dlty of Iiustruitlon, the Ic^s the cffectb of these dlirercnces. Thus, 
If the^e findings are lepl't .tied a> Inipiovcd fecdba^k/conection systems 
evolve, llicy •-liould caution uiban ediuatoi^ a'^aintst u-ing any studcnt'.s 
back^naind a^^ a .^cape^oat for instructional inefTeetivenesS. 

Let me empha^i/e that I am not propoMUg that individual 
dI^^eIcnce^ may nut (oiuliilon student h.iriiing in ,^ume c<u*e:). Rather, 
I aui u^i^cstiii^ that pcrluips the concept of individual difTeK :es has 
been imuicivally ovcutMd lii uiban ukicatiou to explain our inability 
to tea^h ionic ^liidents va our al^Ility to teach .^ome better than otheiTJ. 

Teacher benefits. Urban icaiheis alsc w ill receive certain im- 
portant benefits fi oin the use of .student evaluation as piopo^ed. First, 
tlicy van leap returns of tncrcased learning for most, r.itlrer than just 
a few, siuiLrits from their irrstruit'on. These retririi> will be greater 
each time a particular U)pic, coarse, oi subject i> retaught, provided 
the ttaclrcr^ cv>ntirrrre iu rr^e tho tcclnriqrres dcNirlbed above to refirre 
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and impro\c lliclr ilaN>ruoui fccJli.uk/toiicaioii pioccduics (sec, for 
example, IMoiim, 1?^)8). 

Scujiul, c>ptti.ill\ hn >a|uciUi.ill\ k.uiicil ui.iIcimK the ic.iclici? 
can make llicir iiiNlriKiiuii mure cniiu iil. T.iinilal c\p« ilnicnl.il re- 
search sU!;:-;cnIs that the teacher, with the a^'MNtainc uf a gocxl fcrd- 
back/coruxtioii ..>>tcm, iiia\ be able to cii.^uie hi^^h IcncK karniiig 
for mo^t •stiidcnis while >|jciKl!ng no iiiuio. pciluqw Rn*.. lu^tiiic- 
lional time than I> iinu.iIK spent helping onh son»e ^t(l(lcnS Kmiii well 
(Block, 1970; ^^eIlill, Baiion, and Wocnl, 1970}. 

'J*hiid, urban teai hers will gain .some tools by whiih to dis- 
charge growin*^ public demands for .u« i'unt.d;iln\. To date, while 
teaclieis lia\c been dciu^^cd with dcm.mdv that thc\ .iN^nirc grc.itci 
rCbpon>ibilii\ fi.r their .students' learning, almost widiout exv-cptiou 
they ha\e n-it been pro\ided with an\ c fleet ivc nu.;n2> ftir rcacliinc^ 
this end. 'J he dc\clopmcnt «>f iuij iu\cd thi'^NPjoni fcedbat k/correction 
techniques should pu^idc teachcI^ with the vcliicie*- tlu) have lacked. 

Fouith, uiban te.u hcrs may be able to allc\i.iie >ome of their 
clas:>rutHn di^oider [)ruI»lcniN. In particnkn, the usc of >tu«ienl c\ahia- 
tion in ihu wa\s propf.-cd abfAc niay help the teaiher reduce the 
hostilit) and fiu^tiatiun g^iui. tCil b\ pie\lou iii^tnu tlon^d and e\alua 
tional piai ti<.<..s. TiiC teach* in can help nio>i Mnvh nts attain (onsiNtent 
academic fuccc'^^ anil thus biflh the shcnt- and li»n!;-terin ijciicfits cjf 
such sut.* v^^. lli'^h \c\iU oi student leaniinu. in tuin. nIhhiKI iliNcouia'^e 
tcaclKr> fioiti undoic^intatin^ their students* capaiit) T.: jincllectual 
growth. 

Scho(fl benefits, l'ib.an ^^chonK will gain a set of benefits equ.'dl) 
;ls imj.oitant thosc actuii'no: to thrir stu^lciUs and tea*heiN. Tiist. 
the% will aupiiii tlie le\ci ucpiiicil t*i ii.. :ia r pupil 1' %iWiin:^ subsian- 
li.db. lb iK( . iiki the indl\ idnal teacher, the lu.'jN al-u « an nm^l fully 
capitali/r i n their tieniendcMK in\estnRnt of n •mines in slmlcnt in- 
5tiuctit#u. Sound fccdba^^kA urrec tion ^)-t<ni> Imm pro\cd to be both 
an cnev(i\c .ind enkicut means c)f indi\ idn.ili/.ing in tuution e\cn in 
cUvsiu4,ni, wiih up to 70 to I Maidc nl-tcaclier ratios and for snnples 
of thcuiNands and tens of thousands of stndent.s (Kim et al., 19G0, 
197{)k S(t far, de\«!opm(ia costs luve been niinunal. i or eN.impie, 
tcachci. wuiking f^^^ether fm .ui lioui oi two a iki> h.ive coristincKd 
sound f( c dbai k/\ (»iri» tijiu s\ tiuis foi an tutiii NcaTs work in (oui.s«\s 
such as iTiathrui.itif s and !»iolf* ;\ in fewer than ten wrcks (Airasian, 
19bl>>. Ouic set up. <if (om^e, such >\'i(ms can be n **d n:|)(:.iteilly. 

Srtond. tin* schooU ma\ be able \n leckiini expciic n^ rd teac hei^ 
and to sa\( the incxpiniu ed funn the indifleMnce tcA\.»ril teaching 
and kaininj cxtcllenM pievalent in some niban si hools fCkuk^ 
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1%5, Sill)criiMii, l'.>70}. Duiil)tli-NS .lu li iiullirt iriuc ina\ dciivcfroin 
poor \MJrkin4 coiulili();i>; foi the Uh.A part, liowtrvcr, it i)rol)al)Iy 
fCnuIls fn»in iiuuu IcjiJicin' i!ul)ilit^ to luill/c, ^^^;.l^tll(^^ of their 
efforts, aiiv laii^ihlc, |jo>ili\c ^:lull^l Icainln^ rcNiilis. If llic use of 
^tudcIll-c\«lluatiou lcxlniivjiic> l*^ I uilvl iiiipuAi J cLiviiioni fculback/ 
correciiuii >\ stilus uiii uiablc cadi iiiImii itaihci >i,^niricanlly to im- 
pro\e Ills Niudciil^* Ic.iiiinij^', ilirii llii-* iiullfrciciicc cm be slcmnicd. 

Tliiril, the scliools, within tlicir piucni or^;a^i/alional and 
curriciilar fMiiiC\%ork, wiW he al)lc to pioiuule the fullest development 
of niu^i viudenlx Tht) ull! be .J>le i*) piu\itk ahiiu>l c\er) learner with 
])ulh tho-c Ci.gniii\c ^k!II> and i.4Mupclcni.ii ^ a!id tlu)-c afTectivc trails 
rOjuIred for >»hce>^fnl Lnir\ and roidv ncc in tlie adult world of work 
and Ic-Vnie. IVuni iliL i.cj'»nlti\i: and .din li\c b« ^c, must s^lndents will 
be able to rcJi/c an\ \ocat;onal or avoiational g«Mls ihty choose 
iaNttMfl ii{ ili.^-c goaU cluHm for ihcm. 

Tlli^ LiNt argument nui\ br unari rpia!)le to the reader familiar 
with ri-hcr ( irribadiV 1*»71 01 rJH'.s '^VXiO . disilntlion between 
traiuii.^ ani.1 cduuitinn. (aonhath. fitr ixample, ari;u<s that training 
in\uK«.- Mill) tht >lMpin^ lif Ntudcnt bcha\ic)i'> in khuc ba.sic areas w^hilc 
ed.,c,iM a) cniaiK iraii.in.,, the dcMiuputCnt of anaUiii, and probleni- 
<ol\in- Ailbj and the {i^ i^rin^ of cieati\il> and ^clf-L.\pre>sion. On 
the ba^^Is of thi> dKincliuii. die u^e^ of ^tudeut evaluation developed 
here n.l^lit hr mi.scon-trued as fo-^ttiin^ the fullest development of 
the InJiudual with reaped ouK to training and not to educational 
goaK. Remenibei, l»owt\er. that the pioposed u^esi are meant for 
iinjilcin^ntatiV*! within llic framewoik of present uiban educational 
>>itcn:N. In tl.is fiame\\<ak, sutdent.^ aie ivpltally recpiired to spend 
leu to twelve >t..ii^ lucked for the mu^t pait luto a tiaining curriculum 
cou^i-lin^ of Kaii; learning ^t(|uenits fur a few rcipiiretl .subjects. The 
tca« liiu^ of an.d\iic aiid [»ioblrm-M)l\ inj; >kilK and the promotion of 
(icaii\U\ aiid >clf-c\pi< -Mon unialK aie, in pMclico, cithei predicated 
npjMi.M >,Ht»nilar% to nM^iorv of ilu^c .suljjnts. Hence, a student's 
fallnie to h.nn ibr-t ba u Mibici t> anil the repealed fru^tialion, humil- 
iation, atui rIcNpair in :i mined therein (an nnikc bim unwilling or 
uriablr ui b(»t!i :o puriu^Mtc in * educalion.d " r!lr»ri> to develop higli- 
lr\ J i<-:niti\r -IJIIn ur to nnrlnit « uati\it\ anil sclf-eNpie>Mon. Within 
>u«.h'a f;aM»ewor.., thiufnrc, IhuIi tiainiii^; and echualional .u^als are. 
ft.-tcK\l b\ an\ Mt of pnu(dnr(N th,-t will iii-nic m^i^ter) of die re- 
lJuTl{\r'>ub'jci i^'~fivnruwi >rxTC — 

Ad:miu\l!\. the \iew tal.rn hrrc of ^tndcut e\aluation'.s latent 
polcii'.I.il f 'I impiii\i:i.' uib.ai ahuation i; (»ptimiNtie. Ihst perhaps 
thr In-t ai\nnu nt Imi this (,p(imi >m h ^.i^^^alV a.;;nmrnt foi (lie .sm- 
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\i\al of the Kitiunal man: "One aigumcnt foi bclic\ing in heaven is 
that if )ou aw \\u»ng. Utile In luA, Iml if \ou are right, much may be 
gained." 
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Behavioral Objectives: 
A Close Look 

By Roljcrt L. Ebel 



Most teachers have heard of 
behavioral objectives. They 
have rcaJ book.> aiut articles 
which uri^e thciii to ^tate tiieir own 
th^truction«il objecttve^ u\ behavioial 
ternisJ Sonic of tlieui have tried to Jo 
so. and lackui^ clcai success nia> feel 
soniL guilt. A few teachei,s actuall> do 
have stateincnt.s of behavioral objec- 
tives foi iheii coutsc.s and butid then 
teaching elforts aiotind thoni. But the 
nunil)er of ihesc is stnall. Amnions, in 
fact, found //i/ beh.tvioral oI\iectives in 
the 300 school systen»sslic >urve\ed.2 
SonK educators aie not gieatly con- 
cerned with thb .state of affaiis. The> 
see limited value in bchavu)ial objec- 
ti\es and sonte potential danger in 
ni.tkuig i>ehtiwoi, r.tthcr th.ni cognitive 
proccN%es. the taiget of our educa- 
tional el forts. 



The Origiivlmd History of the Concept 

Although the plhsi^ "behavioral 
objCLdxe.s" ha.s not bccii^Mdely used 
until K'cciit tunes, every pio^t^uu of 
tiaininu docs in fact have behavii^al 
objectives, whether tlie> aie stated 
explicitly or not. The purpose of 
tiaining foi a specific task is to devel 
op the capability foi the behavior 
lequired b> the task, hut the broader 
usage of behavioial object i\e^ in con- 
nection with Cihu'utiofUtl pfogi.nns is 
probably attributable largely to Ralph 
T>ler.^ While at Ohio Stale Uiuveisity, 
he developed a syslematic program foi 
the spvicifiLatioiu in belia^ioral teims, 
of the desiicd outcomes of a course, 
Usuall> these outcomes v.ere a limited 
numbei of fairly specific cognilivc 
abilities. Theii emphasis w:is, in part. ;i 
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rcioiion lo the oveicniplKiMi^ on f.ic 
lual iiUoiinaiion in ni.my current ob 
leclivc iCNtsof uchieviMneni. 

VVifli the advent of tenchirg ni.i- 
dunes .uid piogiaiunied instruction, 
^ugj^eNled first by I*re.ssey** and popu- 
l:iri/ed b> Skinnei/ the uj^eluLic^s of 
behavioi.d objectives bec.une more ap- 
paienl. especially to the piogiarnniers. 
Then the tuttini; cd^e of ninovation 
moved un to luoic complex niodcU of 
systcnuiiv in.stuidioM. With coni- 
puieis prcsuibin^; uuh\iduah/ed ni 
Mructioii'^ and "iiuistci)*' leplacing 
"asinuJi as ptnsible" as the goal, be- 
I* ivioral objectives lenunned an essen- 
tial (eaUiie of itnunatioii. 

'I he iiei eflett of both lylers 
leailership and recent deveU/pnieiit.s 
has been U) comince nian\ leadiois 
that they ought to state their objec^ 
lives ih beliavknal terni>. "IfclpManip 
out nonbehavioral objectives" is their 
only half facetious slogan. 

Justifications for Behavioral Objectives 

In the cise of piogranimcJ instruc 
tion and the more complex learning 
systems, the need for specific, detailed 
instructional objectives h obvious. 
Some of these s> stems nu> be too 
complex to be generally feasible, and 
too impersonal oi too infiexible to be 
gencrall) effective. lUit where t!ic> can 
be Used the> re^tmie and uuke good 
use of behavioial obje*.tives 

But why should the ordinary non 
machine like leadier stale his objec- 
tives in behavioral leims'* Two justifi- 
cation, have been ollored. The first, 
more busic and fin -reaching, is thai 
since tne general purpo.sc of all educa- 
tion is to change behaviors, couise 
objectives should be stated m leims of 
llic hehixiois expected to loult Irom 
the course I he sCcond is quite ddlci 
ent It just. lies the u>e of I- 'li.ivii)!al 



desLiiptions of objectives on the 
giound that such destriptions aie more 
ineaningfuL? 

When the puipose of instruction is 
to piovide training for a parliculai 
task, (he first justification can hardly 
be qucstiu ':d. Lven when tlie purpose 
is to pioviile moie general, liberal 
education, one can aigue that it is only 
justified if It affects beiiaviur some- 
now, .>i)meiinie. It may not be possible 
to foiesee all the ways in vvhith 
learning might M'kci future behavior, 
but surely some of the more piobabic 
and more important can be antici- 
pated. On the othei hand, it is quite 
clear that such behavioial conse- 
quences are aiot the real objectives of 
inst.uclion. Those objectives aie. 
rather, the knowledge and under- 
standing, the attitudes and values 
which indutcd the behavior or made it 
possible. To stic.ss behavior as (he 
objective is somewhat inaccurate and 
misleading. 

What of the second justification? 
Do behavioial objectives have clearer, 
inoie definite meaning than nonbehav- 
ioral objectives in uonventional class- 
room instuiLtion? hi one .sen.se they 
do bcc.iu.se heh.ivior is overt and ob- 
.seivable. vvheieas knowledge, under* 
slaiuhng. ability, etc.. are hidden in- 
side their posses.sors. We can assess 
these internal qualities only by elicit- 
ing beliavio' that is dependent on 
them. But licrc again the overt behav- 
ior is not the real objective. It is 
simply a useful indicator. To lefer to it 
as the objective is more apt to confuse 
than to clarify thinking about educa- 
tional goals. 

Problems with Behavioral Objectives 

In view of the widespread endorse- 
ment of behavioral objectives, one 
might expect to find many examples 
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oi their eltedive u^e. lUM lliis is not 
the t.jsc iUggcsl^s that practical applica 
iton of the concept uia> involve some 
ilitTicuIlies. 

One of ihe^e ib the liiffituliy of 
knovMiig precisely what the jncept 
means. Some use it as if the behavior 
lit which they arc interested is that of 
the sludeiit while he is learning, or 
even that of hiN teacher. Othcis use it 
to reler to the sludont'o behavior on 
special tasks ileMi^iieil 1*^ show whether 
ui Hut he has learned something. Still 
others iiave in mind the student\s use 
111 lite, or un the job. of what he has 
leained m school \Miile the.>e three 
meanings are more closely related in 
some suhieds ol study than in others. 
thc> are di>tmctl> ditfereiit One can- 
not speak or even think clearl) about 
i^oliaviorai objectives without defining 
\\htch typeot behavior he has in iitind. 
Another difficulty is that the be- 
havior specified in these definitions is 
seldvnu the real objective of the m- 
siiuetioiK When the behavior is that of 
the leainer while learning* it is clearly 
a means to an end. not the end itself. 
Nor Is lest beii.uior the real objective 
except m those rare cases where the 
te-t IS .1 performance test in a mitnral 
setting. Only ni tlic third sense of 
on-the-job pcilotmance can behavior 
he the leal objective I he Mt'iations in 
which such behavioral objectives arc 
appropriate .tppear to be limited to 
instruction which aims at the cultiva- 
tion of parti^-iilar skills. Ikhavioial 
objectives >cciii ijuite mappiopriatc to 
instructional effoits whose aim is to 
enable the student to respond adapt- 
ivcly and effectively to uniquo future 
pioblem situations* to equip him to 
make» mdepeiulentl) but responsibly, 
llie kind of mdividu.il ehoiccs and 
de^iMiiiis whi».h are the essence of 
human freedom. 

A u^^lul distinction can be matle 



between trainings for which behavioral 
objectives ure often quite appropriate, 
and education^ for which they are 
seldom appropriate. Educational devel- 
opment is little concerned with the 
establishment of predetermined re- 
sponses to recurring pioblem situa- 
tions. Rather, it is concerned with the 
student*s understanding, his resources 
of useful and available knowledge, his 
intellectual self sufficiency. It sees him 
not as a puppet on strings controlled 
by his teachers, but as one who needs 
and wants the help of his teachers and 
others as he tackles the difficult prob- 
lems of designing and bniUling a life of - 
his own. 

A third problem is that of spcci* 
fying the behavioral objective in suffi- 
cient detail. Any significant behavioral 
act. such as the construction of an 
achievement test for a course, consists 
of myriads of contributoiy acts. Often 
these arc not easy to identify as 
separate elements in the total matrix 
of behavior. Often they vary from 
situation to situation. To identify and 
specify all of them may be an impossi- 
ble task. I^ut to the extent that these 
elements arc not specified the behavior 
is left undefined. 

A fourth problem is that of speci- 
fying an appropriate level of skill or 
competence in the behavior. Most sig- 
nificant acts of behavior cannot be 
said to be either present or absent, 
available or unavailable. They occur 
more or less often when appropriate, 
and are handled moie or less well. To 
define them as educational objectives 
requires us to say not only what they 
aie, but how well they arc handled. 
This task also is difficult, and fre- 
quently seems to be more trouble than 
it is likely to be worth. 
Some Limitations of Stdted Objectives 

ihere are piohlems in makin,; oflec 
live use of any statement of objectives. 



201 



One is ihe problem of validity. Simply 
stating that something is an objective 
ilocb not make it a Je!>hable one. Tuie, 
one must tlunk abuui hib objectives m 
order to state them, and thinkmg is 
one of the best ways of v/oikmg to 
improve them. But then one must al^o 
think about objectives when doing 
anything rational about educating - 
when developing materials, planning 
procedures, or preparing for evalua- 
tions. There is no reason to beheve 
tliat better thinking will go into the 
atatement of objectives than mto plans 
for attaining them. 

Another is the problem of flexible 
adaptability. There is always danger 
that stated objectives may impose a 
rigid formality on teaching. Stated 
objectives may describe what a teacher 
plans to do. but they should seldom 
prescribe what he ought to do. On 
Tuesday he may perceive a more im- 
portant objective than he wrote into 
his statement on Monday, The notion 
that there is no further need for 
creative thought about objectives once 
they have been stated is an enemy of 
dynamic teaching.^ 

Finally there is the problem of 
effective use. What do you do with a 
statement of objectives once you have 
it? If it is a good brief summary of 
your general objectives you may dis- 
cuss it with your students. You may 
refer to it from time to tmie to keep 
your teaching on course, or to keep 
your evaluations relevant. But if it is a 
highly detailed statement of specific 
objectives, the diances aie that it will 
be filed "for possible future refer- 
ence It will add little of value to 
your own cognitive resouues, to the 
materials you use m instruction, or to 
your planning of iiistnictional proce- 
dures. If you value tieative teaLhing, 
you wil! not try to follow it step by 
step. 



Conclusion 

Teaching is purposeful activity . Part 
of a teacher's effectiveness depends on 
his having the right pinposes. Ilencni it 
i^ impoitant <bi the curiiculuin buiid 
er, the textbook wiiter. the teacher, 
and the student to think hard aljut 
their purposes, about the objectives 
they seek to achieve. 

These considerations support the 
belief that objectives aie important. 
They do not suggest that objectives 
need to be stated explicitly or in 
detail. The pedagogical issues that di- 
vide tcacheis. the inadequacies that 
limit then effectiveness, cannot be 
disposed of by .statements of objec- 
tives. Little that is wrong with any 
teachei's educational efforts today can 
be cured by getting him to define his 
objective^ more fully and precisely. We 
ouglit not to ask teachers to spend 
much of their limited time in writing 
elaborate statements of their objec- 
tives* 

Nor should we hisisl that the st..tc- 
menls be in behavioial teims. Our 
main business as teachers is developing 
the cognitive resources of our pupils, 
not shaping their behavioi. The great 
majority of teachers at all levels who 
feel no urgent need to wiite out their 
objectives in detail, and hi terms of 
behavior, are probably wiser on this 
matter than those who have exhorted 
them to change their ways. Too much 
of the current reverence for behavioral 
objectives is a consequence of not 
looking closely enougli at their limita- 
tions. 
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Why Behavioral Objectives? 
Martin R» Wong 
Teaching is often described as a profession in which 
the rewards are measured in terms of satisfaction in help- 
ing students learn and in pleasure in watching students grow 
in learning and achievement. These are two excellent reasons 
for the use of behavioral objectives in teaching - so that 
both the teacher and the learner can have concrete evidence 
of growth and learning. 

The more specific reasons for using behavioral objec- 
tives fall into four basic areas: goal setting; task 
analyzing; progress monitoring; and achie^^ement assessing. 

The use of behavioral objectives in fioal setting 
clarifies goals precisely and unambiguously. The student 
knows what standard he is aiming for. The requirements, 
the behaviors, and the achievement that will result in re-- 
ward are clear to the student in advance. He is not pitted 
against others so that maximizing his achievement means 
beating other people, but instead ho competes with himself 
for che achievement of a goal. 

Students can be involved in goal setting and the ob- 
vious advantages accruing from students working toward goals 
that they have helped to set for themselves are brought in 
to play. Tius objectives can be based on some kind of justi- 
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fiable needs of the sCudenC instead of imposed on the 
student* In addition, goals that are unambiguously stated 
can be reviewed and evaluated so that they can remain 
current, relative to the needs of the students, and relevant 
to the times. 

Task analyzing is another of those obvious tasks of 
good teaching that is uore often overlooked than adhered to* 
It is only when a goal is set that the task of achieving the 
goal can be aiialyzed so as to find out what is required to 
reach it* Most learning tasks are complex and made up of 
many smaller tasks. Teaching the task as a whole, without 
specifically teaching some of the sub- tasks inherent in the 
whole, is ofter. a i>low process dependent on the learner pick- 
ing up many of the subtasks for himself even though he may 
not know what they are* It is only v;hen a complex goal has 
been analyzed into its nany subtasks that the steps toward 
the goal — the things that need to be learned in order to 
achieve it — are clear and can be appropriately sequenced in 
order to maxinially facilitate learning* Then, the teacher 
and the student can decide how best to work toward the goal, 
what order will be employed, what methods, tools, aids, 
learning experiences, and practices will be best. 



It Is often assumed and research seems to indicate that 
learners setting their owr* goals and seeing themselves making 
progress toward achieving goals is reinforcing* It seems 
hardly necessary to point out that before students and teachers 
can monitor progress toward goals, those goals need to be set 
in some unambiguous way. Then and only then can the teacher 
reinforce progress and the student gain the satisfaction of 
monitoring his own progress toward goals ♦ When objectives 
are set and the task is analyzed and sequenced, at any given 
poxnt in the progression toward a goal, both the teacher and 
the student will know what comes next in the steps toward 
achieving the goal* 

Assessinf*, achiever.ent and assigning grades that represent 
different levels of achievement often places the teacher in 
a defensive quandry* If goals are not precisely set, it is 
impossible for the teacher to know how far along the student 
has gone toward achieving the goals* It is only when they 
are precisely stated — in behavioral terras — that concrete 
evidence can be av^ailable to indicate whether or not the goals 
have been net. Achieveniont can then be measured objectively, 
and a:conipl(shmeni can be rewarded with high grades. Both 
the student and tuo teacher can rightly feel a sense of ac- 
complisineiu aaii success in teaching and achieving goals. 
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Then gradas Cake on meaning; a particular grade repre- 
sents the achievement of specific goals, and these are 
spelled out in terms of what the learner can do when he has 
achieved them* The present most usual alternative is to 
assign grades on a ::urve in which each grade is only meaning- 
ful in relation to what other people in the class did* 
Students are pitted against each other for the grades in- 
stead of concerning themselves with their own achievement 
goals . 

If the rewards for being in the teaching profession 
really are satisfaction and a continuing sense of accomplish- 
ment, then unambiiiuuubly stated goals — behavioral objectives — 
must be principal to the teaching practice* Only then can 
^ earning be maximally facilitated, progress monitored and 
iTCwardea, and true satisfaction for achievement and accom- 
plishment deserved ♦ 
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HEREDITY, ENVIRONMENT, AND THE QUESTION "HOW?"* 

ANNE ANASTASl V 



Two or three decades ago, the so- 
calted heredity environment question 
was the center of lively controversy. 
Today, on the other hand, many psy- 
chologists look upon it as a dead issue. 
It is now generally conceded that both 
hereditary and environmental factors en 
ter into all behavior. The reacting or- 
ganism is a product of its genes and its 
past environment, while present envi- 
ronment provides the Immediate stimu- 
lus for current behavior. To be sure, it 
can be argued that, although a given 
trait may result from the combined in- 
f?u*..ice of hereditary and environmental 
factors, a specific difference in this trait 
between individuals or between groups 
may be traceable to either hereditary or 
environmental factors alone. The de- 
sign of most traditional investigations 
undertaken to identify such factors, 
however, has been such as to yield in- 
conclusive answers. The same set of 
data has frequently led to opposite con- 
clusions in the hands of psychologists 
with different orientations. 

Nor have efforts to determine the 
proportional contribution of hereditary 
and environmental factors to observed 
individual differences in given traits met 
with any greater success. Apart from 
difficulties in controlling conditions, such 
investigations have usually been based 
upon the implicit assumption that he- 
reditary and environmental factors com- 
bine In an additive fashion. Both ge- 
neticists and psychologists have repeat- 
edly demonstrated, however, that a more 
tenable hypothesis is that of interaction 
(15, 22, 28, 40). In other words, the 

^ Address of the President, Division of Gen- 
eral Psychology, American Psychological As- 
sociation, September 4, 1957. 



nature and extent of the influence of 
each type of factor depend upon the 
contribution of the other. Thus the 
proportional contribution of heredity to 
the variance of a given trait, rather 
than being a constant, will vary un- 
der different environmental conditions. 
Similarly, under different hereditary 
conditions, the relative contribution of 
environment will differ. Studies de- 
signed to estimate the proportional con- 
tribution of heredity and environment, 
however, have rarely included measures 
of such interaction. The only possible 
conclusion from such research would 
thus seem to be that both heredity and 
environment contribute to all behavior 
traits and that the extent of their re- 
spective contributions cannot be speci- 
fied for any trait. Small wonder that 
some psychologists regard the heredity- 
environment question as unworthy of 
further consideration! 

But is this really all we can find out 
about the operation of heredity and en- 
vironment in the etiology of behavior? 
Perhaps we have simply been asking the 
wrong questions. The traditional ques- 
tions about heredity and environment 
may be intrinsically unanswerable. Psy- 
chologists began by asking which type 
of factor, hereditary or environmental, 
is responsible for individual differences 
in a given trait. Later, they tried to 
discover how much of the variance was 
attributable to heredity and how much 
to environment. It is the prlmar con- 
tention of this paper that a more iniit- 
ful approach is to be found in the ques- 
tion "How?'* There is still much to be 
learned about the specific modus oper^ 
andi of hereditary and environmental 
factors in the development of behavioral 
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differeiicch. Ami there are several cur- 
rent Itiic5 uf tc:>i irch which offer promis- 
ing techauiites for answering the ques- 
tion "How?" 

Variety ok Interactiom Mkchanisms 

Hereditd/y factors. If we examine 
some of th*: .specific wa>s !;i which he- 
reditary factors may influtnce behavior, 
we cannot fail but be impre^:)ed b> their 
wide diversity. At one extreme, we find 
such conditions as phenylpyruvic amen 
tia and amaurotic idiucy. In these 
cases, certain essential physical pre- 
requisites for normal intellectual de- 
velopment are lacking as a result of 
hereditary nietaboHc disorders. In our 
present state o^ knowledge, there is no 
environniental factor which can com- 
pletely counteract this hereditary deficit. 
The individual will be mentally defec- 
tive, regardless of the type of environ- 
mental conditions under which he is 
reared. 

A somewhat different situation is 
illustrated by hereditary deafness, which 
may lead to intellectual retardation 
through interference with normal social 
interaction, language development, and 
schooling. In such a case, however, the 
hereditary handicap can be offset by 
appropriate adaptations of training pro- 
cedures. It has been said, in fact, that 
the degree of intellectual backwardness 
of the deaf is an index of the state of 
development of special instructional fa- 
cilities. As the latter improve, the in- 
tellectual retardation associated with 
deafness is correspondingly reduced. 

A third example is provided by in- 
herited susceptibility to certain physi- 
cal diseases, with consequent protracted 
ill health. If environmental conditions 
are such that illness does in fact de- 
velop, a number of different behavioral 
effects niay follow. Intellectually, the 
individual may be handicapped by his 
in<ibility to attend school regularly. On 
the other hand, depending upon age of 



onset, home conditions, parental status, 
and similar factors, poor health may 
have the effect of concentrating the in- 
dividual's energies upon intellectual pur- 
suits. The curtailment of participation 
in athletics and social functions may 
ser\e to strengthen interest in reading 
and other sedentary activities. Con- 
comitant circumst.inces would also de- 
termine the influence of such illness 
upon personality development. And it 
is well known that the latter effects 
could run the gamut from a deepen 
ing of huma.i sympathy to psychiatric 
breakdown. 

Finally, heredity may influence be- 
hiivior through the mechanism of social 
stereotypes. A wide variety of in- 
herited physical characteristics have 
served as the visible cues for identify- 
ing such stereotypes. These cues thus 
lead to behavioral restrictions or op- 
portunities and at a more subtle level 
— to social attitudes and expectancies. 
The individuaPs own self concept tends 
gradually to reflect such expectancies 
All of these influences eventually leave 
their mark upon his abilities and in 
abilities, his emotional reactions, goals, 
ambition.s, and outlook on life. 

The geneticist Dobzhansky illustrates 
this type of mechanism by means of 
a dramatic hypothetical situation. He 
points out that, if there were a culture 
in which the carriers of blood group AB 
were considered aristocrats and those of 
blood group 0 laborers, then the blood- 
group genes would beco^le important 
hereditary determiners, oi behavior (12, 
p. 147). Obviously the association be- 
tween blood group and behavior would 
be specific to that culture. But such 
specificity is an essential property of 
the causal mechanism under considera- 
tion. 

More realistic examples are not hard 
to find. The most familiar instances 
occur in connection with constitutional 
types, sex, and race. Sex and skin pig- 
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mentation obviously depend upon he- 
redity. General body build is strongly 
influenced by hereditary components, 
although also susceptible to environ- 
mental modification. That all these 
physical characteristics may exert a 
pronounced effect upon behavior within 
a given culture is well known. It is 
equally apparent, of course, that in dif- 
ferent cultures the behavioral correlates 
of such hereditary physical traits may 
be quite unlike. A specific physical cue 
may be completely unrelated to indi- 
vidual differences in psychological traits 
in one culture, while closely correlated 
with them in another. Or it may be 
associated with totally dissimilar behav- 
ior characteristics in two different cul- 
tures. 

It might be objected that some of the 
illustrations which have been cited do 
not properly e.xemj)lify the operation of 
hereditary mechanisms in behavior de- 
velopment, since hereditary factors en- 
ter only indirectly into the behavior in 
question. Closer examination, however, 
shows this distinction to be untenable. 
First it may be noted that the influence 
of heredity uj)on behavior is always in- 
direct. No psychological trait is ever 
inherited as such. All we can ever say 
directly from behavioral observations is 
that a given trait shows evidence of 
being influenced by certain "inheritable 
unknowns." This merely defines a prob- 
lem for genetic research; it does not 
provide a causal explanation. Unlike 
the blood groups, which are close to the 
level of primary gene products, psy- 
chological traits are related to genes 
by highly indirect and devious routes. 
Kven the mental deficiency associated 
with phenylketonuria is several steps 
removed from the chemically defective 
genes that represent its hereditary ba- 
sis. Moreover, hereditary influences 
cannot be dichotomized into the more 
direct and the le>s direct. Rather do 
they represent a whole "continuum of 



indirectness,*' along which are found all 
degrees of remoteness of causal links. 
The examples already cited illustrate a 
few of the points on this continuum. 

It should be noted that as we proceed 
along the continuum of indirectness, the 
range of variation of possible outcomes 
of hereditary factors expands rapidly. 
At each step in the causal chain, there 
is fresh opportunity for interaction with 
other hereditary factors as well as with 
environmental factors. And since each 
interaction in turn determines the di- 
rection of subsequent interactions, there 
is an ever-widening network of possible 
outcomes. If we visualize a simple se- 
quential grid with only two alternatives 
at each point, it is obvious that there 
are two possible outcomes in the one- 
stage situation, four outcomes at the 
second stage, eight at the third, and 
so on in geometric progression. The 
actual situation is undoubtedly much 
more complex, oince there will usually 
be more than two alternatives at any 
one point. 

In the case of the blood groups, 
the relation to specific genes is so close 
that no other concomitant hereditary or 
environmental conditions can alter the 
outcome. If the organism survives at 
all, it will have the blood group deter- 
mined by its genes. Among psycho- 
logical traits, on the other hand, some 
variation in ouicome is always possible 
as a result of concurrent circumstances. 
Even in cases of phenylketonuria, intel- 
lectual development will exhibit some 
relationship with the type of care and 
training available to the individual. 
That behavioral outcomes show pro- 
gressive diversification as we proceed 
along the continuum of indirectness is 
brought out by the other examples 
which were cited. Chronic illness can 
lead to scholarly renown or to intel- 
lectual immaturity; a mesomorphic 
physique can be a contributing factor 
in juvenile delincjuency or in the at- 
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talnnicnt uf a Lullege {ircduktity! Fiib- 
lishcJ dat«i on Shcldou suniatut>pcb 
provide some support for both of the 
latter outcomes. 

Parenthetically, it niay be noted that 
genet icldtb have sumetinie.') used the 
term "nurni of reaction*' to designate 
the range uf variatiun of possible out- 
comes of gene prupcrtieb (cf. 13, p. 
161). Thus heredity sets the "nurni" 
or liniitd within whit^h envirunmcntal 
differences determine the eventual out 
come. In the case of some traits, such 
as bluod gruu[i5 or e>e culur, thi:> nurm 
is much narruvser than in the case of 
other trait:>. Owing tu the rather differ 
ent ph>chulugic»d cunnutatlnnb of buth 
the words "nurni" and ' reacliun," huss 
ever, it .seem^ les^ curifu.>ing tu speak of 
the "range of variatiun" in thi^ context. 

A large portion of the cuntinuum of 
hereditary influences which we have de 
scribed coincide^ with the doniain of 
somatupi>chulogical relatiun:>, as defined 
by Barker et al. (6). Under this 
heading, Barker includes 'variations in 
physique that affect the psychuluglcal 
situation uf a [>eriun b> influencing the 
effectiveness of his body as a tool for 
actions or b> serving as a stinudu.s to 
himself or others*' (6, p. I). Rela 
tivel> direct neuruluglcal influences on 
behaviur, which have been the tradi 
tional concern of ph>siolugIcal ps>chol 
ogy, are excluded from this definition, 
Barker being primarily concerned with 
what he calls the "social psychology of 
physique/' Of the examples cited in 
the present pai)er, deafness, severe ill- 
ness, and the physical characteristics 
associated with social stereotypes \.ould 
meet the specifications of somatopsycho- 
logtcal factors. 

The somatic factors to which Barker 
refers, however, are not liniited to those 
of hereditary origin. Bodily conditions 
attributable to environmental causes op- 
erate in the same sorts of somatupsy- 
chulugical relations as those traceable 



to heredii>. In fact, heredity environ- 
ment distinctions pla> a minor part in 
Barker^s approach. 

Environmental factors: organic. Turn- 
ing now to an analysis of the role of 
environmental factors in behavior, we 
fmd the same etiological mechanisms 
which were observed in the case of 
hereditary factors. First, however, we 
must differentiate between two classes 
of environmental innuent.e:>. {a) those 
producing organic effects which may in 
turn influence behavior and {b) those 
serving as direct stimuli for ps>chologi 
cal reactions. The former may be illus- 
trated by food intake or by exposure to 
bacterial infection, the latter, by tribal 
initiation certmouic:> or by a course in 
algebra. There are no conipletely satis- 
factory name:> by which to designate 
these two classes of influences. In an 
earlier paper by Anastasiand Foley (4), 
the terms "structural" and "functional" 
were emjjloyed. However, "organic" 
and "behavioral** have the advantage of 
greater familiarity in this context and 
may be less open to misinterpretation. 
Accordingly, these terms will be used in 
the present paper. 

Like hereditary f*ictors, environmental 
in flue net i of an organic nature can also 
be ordered along a continuum of indi- 
rectness with regard to their relation to 
behavior. This continuum closely paral- 
lels that of hereditary factors. One end 
is typified by such conditions as mental 
deficiency resulting from cerebral birth 
injury or from prenatal nutritional in- 
adequacies. A more indirect etiological 
mechanism is illustrated by severe mo- 
tor disorder — as in certain cases of cere- 
bral palsy — without accompanying in- 
jury to higher neurological centers. In 
such instances, intellectual retardation 
may occur as an indirect result of the 
motor handicap, through the curtail- 
ment of educational and social activi- 
ties. Obviously this causal mechanism 
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corresponds closely to that of hereditary 
deafness cited earlier in the paper. 

Finally, we nay consider an environ- 
mental parallel to the previously dis- 
cussed social stereotypes which were 
mediated by hereditary physical cues. 
Let us suppose that a young woman 
with mousy brown hair becomes trans- 
formed into a dazzling golden blonde 
through environmental techniques cur- 
rently available in our culture. It is 
highly probable that this metamorpho- 
will alter, not only the reactions of 
her associates toward her, but also her 
own self concept and subsequent be- 
havior. The effects could range all the 
way from a rise in social poise to a drop 
in clerical accuracy! 

Among the examples of environmen- 
tally determined organic influences 
which have been described, all but the 
first two fit Barker's definition of soma- 
topsychological factors. With the ex- 
ception of birth injuries and nutritional 
defkvncies, all fall within the social 
psychology of physique. Nevertheless, 
the individual factors exhibit wide di- 
v^isity in their specific modus operandi 
a divers-ity which has important prac- 
tical as well as theoretical implications. 

Fnvironmaital factors: behavioral. 
The second major class of environmen- 
tal factors the behavioral as contrasted 
to the organic are by definition direct 
influences. The inmiediate effect of 
such environmental factors is always a 
behavioral change. To be sure, some 
of the initial behavioral effects may 
themselves indirectly affect the indi- 
viduaFs later behavior. But this rela- 
tionship can perhaps be best concep- 
tualized in terms of breadth and per- 
manence of effects. Thus it could be 
said that we are now dealing, not with a 
continuum of indirectness, as in the case 
of hereditary and organic environmental 
factors, but rather with a continuum of 
breadth. 

Social class niembcrsiu'p may serve 
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as an illustration of a relatively broad, 
pervasive, and enduring environmental 
factor. Its influence upon behavior de- 
velopment may operate through many 
channels. Thus social level may deter- 
mine the range and nature of intellec- 
tual stimulation provided by home and 
community through books, music, art, 
play activities, and the like. Even more 
far-reaching may be the effects upon in- 
terests and motivation, as illustrated by 
the desire to perform abstract intellec- 
tual tasks, to surpass others in competi- 
tive situations, to succeed in school, or 
to gain social approval. Emotional and 
social traits may likewise be influenced 
by the nature of interpersonal relations 
characterizing homes at different socio- 
economic levels. Somewhat more re- 
stricted in scope than social class, al- 
though btill exerting a relatively broad 
influence, is amount of formal schooling 
which the individual is able to obtain. 

A factor which may be wide or narrow 
in its effects, depending upon concomit- 
ant circumstances, is language handi- 
cap. Thus the bilingualism of an adult 
who moves to a foreign country with 
inadequate ma .tery of the new language 
represents a relatively limited handicap 
which can be readily overcome in most 
cases. At most, the difficulty is one of 
communication. On the other hand, 
bome kinds of bilingualism in childhood 
may exert a retarding influence upon 
intellectual development and may un- 
der certain conditions affect personality 
development adversely (2, 5, 10). A 
common pattern in the homes of immi- 
grants is that the child speaks one lan- 
guage at home and another in school, 
so that his knowledge of each language 
is limited to certain types of situations. 
Inadequate facility with the language of 
the school interferes with the acquisition 
of basic concepts, intellectual skills, and 
information. The frustration engendered 
by scholastic difficulties may in turn 
lead to discouragement and general dis- 
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like of stituul. Such rcaLliun«» can be 
founJ, for example, among a nuinber of 
Puerto Ritan chiklren in New York Cit> 
schools (3). In the case of certain 
groui^^, moreover, the chikl^ foreign 
language background nia> be perceived 
by hini:?elf and his associates as a sym- 
bol of minority group status and may 
thereby augment ariy emotional malad- 
justment ar^^^ng froni such status (34). 

A hlghl> rebtrittcu environmental in 
fluence Is to be found in the oppor- 
tunity to acquire specific items of in- 
form.itlon occurring in a particular in- 
telligence tei>t. The fact that such 
opportunllie:> ma> \ar> with culture, 
social cla!>^y or individual e.x[Kriential 
background is at the basi;> of the test 
user's concern with the problem of 
coaching and with "culture free" or 
"culture fair" tei>ts (cf. 1, 2). If the 
advantage or di:>advantage which such 
experiential difference., confer upon cer- 
tain individual:> is strictly confined to 
performance on the given tei>t, it will 
obvIoUc«l> reduce the validit> of the test 
anil should be elinunated. 

In thi:> cunrjcUion, however, it is es- 
senti.d to know the breadth of the en- 
vironmental influence in question. A 
fallu> inht rent in man> atteinptA to 
develop culture fair tc.-^ts is that the 
breadth of cultural differentials not 
taken into account. Failure to con:>idcr 
breadth of effect likewi.^e characterises 
certain discussions of coaching. If, in 
coaching a studeiit for a college admis 
sion te:>t, we can improve his knowledge 
of verbal conce{>t:> and his reading coni- 
prelun^Iun, he will be better equipped 
to succeed in college courses. His per- 
forniance level will thu:> be raised, not 
onl> on the test, but also on the cri 
terion which the te^t is intended to pre * 
diet. To tr> to devise a test which is 
not su:>ceptlblc to such coaching would 
merely redtwC the effectiveness of the 
test. Simil.i. i>, efforts to rule out cul- 
tural differentials from test items so as 



to niake thi^rn equally "fair" to subjects 
in different social clas:>e:> or in different 
cultures may merely limit the useful- 
ness of the test, since the Stime cultural 
differentials ma> operate within the 
broader area of behavior which the test 
is designed to sample. 

MKTHOnor.OGlCAI. Al'PROACHKS 

The examples con.«»idered so far should 
suffice to highlight the wide variety of 
ways in which hereditary and envirori- 
mental factors may interact in the 
Course of behavior development. There 
is clearly a need for identifying e.x- 
plicitly the etiological mechanism where- 
by an> given hereilitar> or environmen- 
tal Condition ultim.ttely le<tds to a be- 
havioral characteristic in other words, 
the "how" of heredity and environment. 
Accordirigly, we may now take a quick 
look at some promising methodological 
approaches to the question "how/' 

Within the past decade, an increasing 
number of studies have been designed 
to trace the connection between specific 
factors in the hereditary backgrounds or 
in the reactional biographies of indi- 
viduals auil their observed behavioral 
characteristics. There has been a defi- 
nite shift awa> froiii the predominantly 
descriptive and correlational approach 
of the earlier decades toward more de- 
liberate attenipts to verify explanatory 
fiypothescs. Similarly, the cataloguing 
of group differences in psychological 
traits has been giving way gradually to 
research on changes in group charac- 
teristics following altered conditions. 

Among recent n ethodological devel- 
opnierits, we have chosen seven as be- 
ing particul.trly relevant to the analysis 
of etiological rnechanlsnis. The first rep- 
resents an exterision of selective breed- 
ing investigations to permit the identifi- 
cation of specific hereditary conditions 
undcrl>ing the observed behavioral dif- 
ferences. When early selective breeding 
investigations such as those of Tryon 
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(36) on rats indicated that "maze learn- 
ing ability" was inherited, we were still 
a long way from knowing what was 
actually being transmitted by the genes. 
It was obviously not "maze learning 
ability" as such. Twenty— K)r even ten 
years ago, some psychologists would 
have suggested that it was probably 
general intelligence. And a few might 
even have drawn a parallel with the in- 
heritance of human intelligence. 

But today investigators have been 
asking: Just what makes one group of 
rats learn mazes more quickly than the 
other? Is it differences in motivation, 
emotionality, speed of running, general 
activity level? If so, are these behav- 
ioral chaiacteristics in tuin dependent 
upon group differences in glandular de- 
velopment, body weight, brain size, bio 
chemical factors, or some other organic 
conditions? A number of recent and 
ongoing investigations indicate that at- 
tempts are being made to trace, at least 
part of the way, the steps whereby cer- 
tain chemical properties of the genes 
may ultimately lead to specified behav- 
ior characteristics. 

An example of such a study is pio- 
vided by Searle's (31) follow up of 
Tryon's research. Working with the 
strains of maze-bright and maze-dull 
rats develoi)ed by Tryon, Searle demon- 
strated that the two strains differed in 
a number of emotional and motivational 
factors, rather than in ability. Thus 
the strain differences were traced one 
step further, although many links still 
remain to be found between maze learn- 
ing and genes A promising methodo- 
logical development within the same 
general area is to be found in the recent 
re-eirch of llirsch and Tryon (18), 
rtlli/ing a specially devised technique 
for measuring individual differences in 
behavior among lower organisms, these 
investigators launched a series of stud- 
ies on selective breeding for behavioral 
characteristics in the fruit fly, Dro- 



sophila. Such research can capitalize 
on the mass of available genetic knowl- 
edge regarding the morphology of Dro- 
sophila, as well as on other advantages 
of using such an organism in genetic 
studies. 

Further evidence of current interest 
in the .specific hereditary factors which 
influence behavior is to be found in an 
extensive research program, in progress 
at the Jackson Memorial Laboratory, 
under the direction of Scott and Fuller 
(30). In general, the project is con- 
cerned with the behavioral character- 
istics of various breeds and cross-breeds 
of dogs. Analyses of some of the data 
gathered to date again suggest that 
"differences in performance are pro- 
duced by differences in emotional, mo- 
tivational, and peripheral processes, and 
that genetically caused differences in 
central processes may be either slight 
or non-existent" (29, p. 225), In oiher 
parts of the same project, breed dif- 
ferences in physiological characteristics, 
which may in turn be related to be- 
havioral differences, have been estab- 
lished, 

A second line of attack is the explo- 
ration of possible relationships between 
behavioral characteristics and physio- 
logical variables which may in turn be 
traceable to hereditary factors. Re- 
search on 1£EG, autonomic balance, 
metabolic pro^-ebses, and biochemical 
factors illustrates this approach, A 
lucid demonstration of the process of 
tracing a psychological condition to ge- 
netic factors is provided by the identifi- 
cation and subsequent in\ estigation of 
Ijhenylpyruvic amentia. In this case, 
the causal chain from defective gene, 
through metabolic disorder and conse- 
quent cerebral malfunctioning, to feeble- 
mindedness and other overt symptoms 
can be described step by i>tep (cf. '2; 
33, pp. 389-391). Also relevant are 
the recent researches on neurological 
and biochemical correlates of schizo- 
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phrcnu (9). Ow 11145 tu iiuidciiuatc 
methoilulu^Itdl cuiUrolb, huwtvcr, mobt 
of the ruullngb uf the latter stiuileb niubt 
be regarded as tentative (19). 

Prenatal envirunnientiil factum s pro 
vide a third avenue of fruitful invest! 
gattun. Especially noteworthy Is the 
recent work of PaMmankk and hl:» as- 
sociates (27), vvhlth deniixi.^trated a 
tie up between sotluctoiioniic level, com 
plications of pregnancy and parturition, 
and psychological disorders of the off 
spring. In a serit;:> of studies on large 
samples of whites and Negroes In Balti- 
more, thc>e investigators showed that 
various prenatal and paranatal di^ur 
ders are significantly related to the oc 
currente of mental defect and psychi 
atric disorders in the child. An impor 
tant source of such irregularities In the 
process of chlldbearliig and birth is to 
be found In deficiencies of niatcrnul diet 
and In other conditions associated with 
low socioecottoniic st *us. An analysis 
of the data did in fact reveal a nu'ch 
higher frequency of all such medical 
complications In lower than in higher 
socioeconomic levels, and a higher fre 
qucncy aniung Negroes than among 
v^hltes. 

Direct evidence of the influence of 
prenatal nutiltlunal factors upon subse 
quent Intellectual dcvclo^iiucnt is to be 
found in a recent, well controlled ex 
periment by Harrell et al. (16). The 
subjects were pregnant women in low 
income groups, who^e noiinal diets were 
generally quite defivient. A dietary sup 
plement was admlnlstcreil to sonte of 
these women during pregnancy and lac- 
tation, while an equated control group 
received placebos. When tested at the 
ages of three and four years, the off 
spring of the experiment.*! group ob 
tained a significantly higher mean IQ 
than did the offspring of the controls. 

Mention should also be made of ani 
mal experiments on the effects of such 
factors as prenatal radiation and neo- 



natal asphyxia upon cerebral anomalies 
as well as upon sub:>equent behavloi de- 
velopment. These experimental studies 
merge imperceptibly into the fourth ap- 
proach to be Considered, namely, the in- 
vestigation of the influence of early ex- 
perience u[>on the eventual behavioral 
characteristics of animals. Research in 
this area has been accuniulatlng at a 
rapid rate. In 1954, Beach and Jaynes 
(8) surveyed this literature for the Psy- 
chologkal Bulletin, listing over 130 ref- 
erences. Several :iew studies h«*ve ap- 
peared since that date (e.g., 14, 21, 24, 
25, 35). The variety of factors covered 
ranges from the type and quantity of 
available food to the extent of contact 
with human culture. A large number 
of experiments have been concerned 
with various forms of sensory depriva- 
tion and with diminished opportunities 
for motor e.xerclse. Effects have been 
observed In many kinds of animals and 
in almost all aspects of behavior, includ- 
ing perceptual responses, motor activity, 
learning, emotionality, and social reac- 
tions. 

In their review. Beach and Jaynes 
pointed out that research in this area has 
been stimulated by at lea*;t four distinct 
theoretical Interests. Sontc studies were 
motivated by the traditional concerr. 
with the relative contribution of matu- 
ration and learning to behavior develop- 
ment. Others were designed in an ef- 
fort to test certain psychoanalytic theo- 
ries regarding irtfantlle experiences, as 
illustrated by studlc.> which llniited the 
feeding respon^ses of young animals. A 
third relevant Influence Is to be found 
in (he work uf the European biologist 
Loren^ (23) on early social stimulation 
of birds, and in particular on the spe- 
cial type of learning for which the term 
"imprinting" has been coined. A rela- 
tively lar^c number of recent studies 
have centered around Hebbs (17) the- 
ory regarding the importance of early 
perceptual experiences upon subsequent 
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;««.rfurmante in learning sllualluns. All 
this rcu*arch rcprcu'nls a rapidly grow- 
ing and prumLsIng attack on the modus 
operandi of i)ptvinc cnvirunmental fac- 
tors. 

The huniuU cuunterpart of the^e ani- 
mal ^tlldies may be found in the com- 
parative invc^tig.ttiun uf child rearing 
practices in different cultures and bub- 
cultures. This reprci)Cnls the fifth ap- 
proach in jiir list. An uut.standing ex- 
ample of >uth a .study is that by Whit- 
ing and Child (38), published in 1953. 
l'*iliilng data on 75 primitive sucieties 
from the Cru>$ Cultural Files of the 
Vale Institute of Ilmaan Relaiiuns, 
these investigaturs ^et out to test a 
number uf li>puthc^Cb ngarJIng the re- 
lation-hips betwim ^hlKl i taring prac- 
tices an<l pcr?unallt> dtvtlupmcnt. This 
anal>Mb was fulKiued up by field ob- 
servations in five cultures, the results of 
which have not yet been repurtcxl (cf. 
37). 

Within uur own uilture, similar sur- 
\c>s have been t^iUK^rncd with the di- 
verse psy«.hulugical cnvlroniuents pro- 
vided by different social classes (11). 
Of particular inttrest are the study by 
Williams and Scf>tt (39) on the 
soclatlon between Mulouunumic level, 
piimlNsixincv'^, .tiul niutur ilivi lupment 
aiiiung Negro children, and the explura- 
tor> rcH-arch by .Milner (26) on the 
i( !.itlMUship Utwitn reading rcailliiess 
In first >;rade children and patterns of 
p.iriiit child interaction. Milner found 
tliat upon school entrance the luvver- 
ilas^ ^.hlld Hcuis to lack chiefly two ad- 
vantages enjoved the mitkPe ilass 
t hild. The first is tKs».ribed as "a warm 

itive famil> aluui^^tlnie ur adult re- 
Ltluiishlp pattii!! uhii.h Is mure and 
iiiure being rtco^iu/ed as a niotlvatiunal 
pririijuMte of any kind of .ulult con- 
trolled learning." The lower class chil- 
dren in MIIner*5 stud> percelvetl adults 
a.s prcdou4lnantl> ho>tile. The second 
.lih.ui^if^o Is .tik (vtiiilvc 0|jpurttutity 



to inteiact verbally with adults in the 
family. The latter point is illustrated 
by pa.cntal attitudes toward mealtime 
convers^ition, lower class parent> tend- 
ing to inhibit and (iiscourage such con- 
versation, while middle-class paients en- 
courage it. 

^^o6t traditional studies on child-rear- 
ing practices havft been d»;signed in 
terms of a ps> choanal v tic orientation. 
There Is need fur more data pertaining 
to other iypes of hypotheses. J'^indings 
.such as those of Milner on opportunities 
for verbali^ation and the resulting ef- 
fects upon reailing readiness represent 
a step in this direction. Another pos- 
sible source uf future data is the ap- 
ijlic.ttloit of the Ihtiutlve ob.se rvatiunal 
technlijues uf pi>chuK>gIcal ecology de- 
viluj^'d by Karker and Wright (7) to 
widely diverge ^ucloec-^numic gruups. 

A sl.\th major appruach invulves re- 
search on the prcvluusly cited suma- 
topsychologieal relationships (6). To 
date, little direct infurmation Is avail- 
able un the precise uperatiun of this 
ckiss cf facturs In psychulugical devel- 
opment. The multiplicity of ways in 
which physical traits whether heredi- 
tary or environment.?l in origin may 
Innutnce behaviur thus offers a rela- 
tl\el> unc.xpluied field for future study. 

The seventh and final appruach to 
be ion>idered reprcNcnts an adaptation 
of tiatlitlonal twin Mudles. From the 
standpoint uf the ^ucstiun **IIovvi'*' 
there 1^ need fur eloper coor<IInatiun be- 
tween the usual data un twin resem- 
blance and ubservatluns of the family 
interaitiuns of twins. Available data 
already suggest, fur example, that close- 
in ss uf contact anil extent of environ- 
mental ^iulilarity are gieater in the case 
uf niuiiu/.>gutic than In the case of di- 
/.vgutic twins (cf. 2). Infurmation on 
the .HJtial reactions of twins toward 
each uthcr and the speciali/ation of 
rules is likewi^e uf intere.4 (2). Espe- 
cially useful would be lungitudinal stud- 
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ie^ of i\\\ti'>, begtnnlft^ In earl> iiifaiit> 
ami fulluvviiig the subjcxt:> throtigh 
schuol .igc. The opcratliJii of differed 
tial envirunniciital prc>5ure^, the (level 
o|jnit(tt uf 5|M;ualI/eil rulc^, aiul other 
enNiruiiUK'tital uiflticiKc.i tuuUl thus be 
niMic (K til> iiltntlfiCil ana cvjrrelatal 
'Atth iitiilKitual ami pti >ui(ialit> Lluuigi,) 
in the growi!ig twins. 

Parciithctivall>, I shuuKl like to aiM 
a renuirk abuut the trailitiunai appllta 
tiuiii uf the twin nietbud, in which per 
5uti> in iliffircnt dcgrto of licrcdit.^r)' 
and en\ItonnK ntal relattifii^hiprt to each 
nthii arc >iii4il> limtij.titil Ivi bcha\ 
ioial .slnularit^. In thoc ^tuili(^^y at 
teiitlud ha^ biiu focii.tiil prInLi|jall> 
U|iuu the atiitHiitt of reMniblani.c of 
niumi^>^titli. A-> Lifhtra^tlil tt) dlA>gotlc 
i\uu>. Yet :>uJi a cumparisoii h par 
ti(.ularl> difficult to interpret because of 
the ntaii> subtle difftreitce^ in the en 
vir;inmeiital .situatiurct uf the two t>pC5 
of t^vin>. A niijre fruitful coiitpari.suii 
wuuld >Kan U} hv that bitvNccn diA>gijtiv. 
twiii.^ aru! ^Ilihn^i| for wlujin the he- 
rcditaij .siniila.it> h knu^\n to be the 
same. Iri KaMmar.n*:> niotiumental re 
scatvli on p>>chiat(lL di>>orilcr> auiung 
t\vih> (20), for e.xanipk, one of the mo:>t 
conviittirig blt:> of evidence for the op 
cratiiJii of hereilitar> fattor:> tn £chI/o 
phitiila i^ the fact that the degrees of 
Cornell danct fur di/^gotit twiii^ and foi 
siblings were practiciil> identical. In 
Contrast, it will be rci^allcd that in in 
telligi iuc te>t .stijre^ di/>g»jtiL twiii^ re 
scndilt- eaih otlur niuwh ntote clo>cl> 
than du 6ibliug:> a finding which re 
veal> the innutucc of envliuhaicntal fac 
tor;:> in IntelleLtual development. 

Summary 

The herL'dIt> envlrunnicnt problem is 
still ver> muth alive. Its viability is 
a.v>urtd by the gradual replacement of 
the question:*, "Whlth one?*' and "How 
mu^.h?'* b> the more ba:>iL and appro 
priale que:)tlun, "How?" Hereditary in 



fltientc:> as well as environmental fac 
tors of an organic nature vary along a 
"centinutiin of iniHicttneos." The more 
inillrect thea connection M\ih behavior^ 
the wiilcr will be the range of variation 
of po\>iblc otitcome:>. One CAtreine of 
the cifnttiiutmi of indirettncvs may be 
illustrated by brain damage le..ding tn 
mental deficiency, the other extreme, by 
phy:>ical charaLtc[I^tiLS a.ssociated with 
sticlal stereotype:). Examples of factors 
falling at intermediate potnt.> include 
dcafne.vs, phy>ical di,scaM\>, and motor 
disorders. Tho.se envtrunnHntal factors 
whKh ait directly upijn behavior can be 
orilered along a conttntitiiii of breadth 
or permanence of effect, as exemplified 
by so< ial claxs memijcrohip, amotint of 
formal sthuuling, language handicap, 
and familiarity with spe^^tfic test items. 

Several current lines of research offer 
proniiMng tethniiiuts fur exploring the 
inodui opuiimlt of hereditary and envi 
runiitental faituCi. Out^tamling aniung 
theiii are iuNCktigatioiis of. (a) heredi- 
tary condttioiKs which underlie behav 
ioral differences between selectively bred 
groups of r^nimals, (b) relations be 
tween phy:>iulugieal variables and indi 
vidual differefice.s in behavior, especially 
in the case of pathological deviations, 
(c) role of prenatal pbvsioljglcal factor^ 
in bchaviur development, (d) influence 
of early experience upon eventual be 
haviural charact istics, (e) cultural 
differenics in chiK .earing practices in 
relation to intellc.«uai and emotional 
dcvelupnit nt, (/) mechaniMjis of soma 
topsychological relatIoii:>lilp5, and (g) 
psyehulogleal development uf twins from 
infancy to maturityj together with ob 
servations of their social environment. 
Such approaches are extremely varied 
with regard to subjects empluyedj na- 
ture of psychological functions studiedj 
and :>pecific experimental procedures fol 
lowed. But it is just such heterogeneity 
of methodology that is demaniled by 
the wide diversity of ways in which he 
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rcditary and environmental factors in^ 
teract in behavior development. 
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B. F. SKINNER 



Reflections on a decade 
of teaching machines 



To THE CENF.RAL puiiLic, and to many 
educators as well, die nature and scupe of 
teichiiig inacliiiicb arc by no lue.uis clear. 
There is .m extraordinary need for more 
and better tcacliing, and aii\ enterprise 
which may help to meet it uill not be 
left to develop normally. The demand for 
information about teaching macliines has 
been excessive. Articles and books have 
been published nnd lecnires given, sym- 
pO)ia have been arranged, and confer- 
ences and workshops have been held and 
courses taughr Thuse who have liad any- 
riling useful to say ha\e said it far too 
often, ai\A tliuse w hu have had nuthing tu 
say have been no more reticent. 

Education is big business. Tcacliing 
machines were soon herakied as :i growth 
industry, and fantastic piedictlv>n:> of the 
sales of progran^ed texts vverc circulated. 
Devices have been sold as teaching ma- 
chines which \erc not well built ur 
dcsi^^ncd with anv uadcistandiiiLi of their 
function ur the practical exigencies of 
tlieir use. No author was ever more 
wamily received b) a piilJishci than the 
autl»»>r of a piuguuiicd tc\t. Many pro- 
granib, to be used cither witli inacliines 
or u; tc.tbouk funu, have been maikcted 
without adequate evaluation. 

Teachers and Devices 

'I'lie '*niechani/ing of education" h.is 
been taken literally in the sense of doing 



by machine what was fonnerly done by 
people. Some of the ;,o-called computer- 
based teaching machines arc designed 
simply to duplicate the behavior of 
teachers. To automate education with 
mechanical teachers is like automating 
banking with mechanical tellers and 
bookkeepers. What is needed m both 
cases is an anal) sis of the functions to be 
served, followed by the design of ap- 
propriate equipment. Nothing wc now 
know about the learning process calk 
for very elaborate instrumentation. 

Educational specialists have added to 
the confusion by trying to assimilate the 
principles upon which teaching machines 
are based to older theories of learning 
and teaeliing. 

In the bioadest sense, teachinjr ma- 
dunes are simply devices which make it 
possible to apply our technical knowl- 
edge of human bcliav ior to the practical 
fielil of education ( lo). Teaching is the 
expediting of learning. Students learn 
without reaching, but the teacher ar- 
ranges conditions under which they learn 
moic rapidly and efTectively. In recent 
yeai-s, the expcrimeiiial analysis of be- 
havior has revealed many new facts about 
relevant conditions. The growing cfTec- 
tivene.ss of an experimental analysis is still 
not widely recognised, even within the 
behavioral s'^ienccs themselves, but the 
implications of some of its acliieveinents 
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for education can no longer be ignored. 

An impoitaiK condition is the ixLition 
between beha\ior and its consequences^ 
learning occurs wUqu behavior is "rein- 
forced." The power of reinforcement is 
not easil) appreciated by those who have 
not Iiad firsthand experience in its use or 
have not ac least seen some sort of 
experimental demonstration. Extensive 
changes in behavior can be brought about 
by arranging so called contingencies of 
reinforcement. Various kinds of con- 
tingencies are concealed in the teacher's 
discussions u ith his students, in the buoks 
he gives them to read, in the charts and 
other materials he shows them, in the 
questions he asks them, and in the com- 
ments he makes on their answers. An 
experimental analysis clarifies these con- 
tingencies and suggests man) Iiiiprove- 
ments. 

Shaphig by Progravt 

An important contribution has been 
the so-called "progranjing" of know ledge 
and skills— the construction of careful!) 
arranged sequences of contingencies lead- 
ing to the tcniiinal performance* which 
are the object of education. The teacher 
begins with whatev j behavior the stu- 
dent brings to the instructional situation, 
by selective reinforcement, he changes 
that behavior so that a giv en terminal per 
formancc is more and more closely ap- 
pruxiiiiated. Even with lower organisms, 
quite complex behav iors can be "shaped" 
in this way with surprising speed, tlie 
human organism is presumabl) far more 
sensitive. So important is ihc principle of 
programing that it is often regarded as 
the ni.iin contribution of the teachings 
machine movement, but the cxpcrinieutal 
anal)'sis *>{ behavior itas much more to 
contribute to a technology of education. 

The direct contact which often exists 
between teacher and student favurs the 
constructioa of progkamed sequences, 



and the teacher who understands the 
process can piofit from the opportunity 
to improvise programs as he goes. Pro- 
grams can be constnicted in advance, 
however» which will successfully shape 
the behavior of most students w Iihuut 
local n tod i fie at ions, and niany of tliem 
can conveniently be mediated by me- 
chanical devices. Laboratory studies have 
shown that contingencies emphasizing 
subtle properties of behav iur can often 
be arranged only through instrumenta- 
tion. Tliere are potentially as many dif- 
ferent kinds of teaching machines as there 
are kinds of contingencies of reinforce- 
ment. 

Teaching machines which present ma- 
terial to the student and differentially 
reinforce his responses in well con- 
structed programs differ in several ways 
from self-testing devices and self-scoring 
test forms, as w-ell as from the training 
devices which have long been used by 
industry and the armed services. As Pres- 
sey pointed out many years age (8)y a 
student will learn while taking a inulti- 
plc-choice test if he is told immediately 
whether his answers are riiiht or wroni^. 
He learns not to give wrong answers 
again, and his right answers are strength- 
ened. But testing has tradiiionally been 
distinguished from teaching for good 
reason. Bcfoie using a sclf-testing device, 
the student must already have studied the 
subject and, presumably, learned most 
of what he is to learn .ibout it. Tests 
usually occupy only a small part of his 
time. Tlieir main effect is motivational. 
A poor score induces him to .study harder 
and possibly moie effectively. Materials 
designed to be used in self -testing devices 
have recently been programed, L»jit the 
contingencies which prevail during .i icst 
are not favorable to the shaping and 
maintaining of behavior. 

Conventional trainlnjj devices arrange 
conditions under which students learn, 
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u:>ujll) by sitiiulating the conJitionb 
under uliicli they L\cntiinlly pcrfunn. 
Their urigin.il pu^|n^^c \\,ii> t«) { r .cut in- 
jur}' or waste durinir early s ages of 
learning, but attentiun has recently been 
gi\en to programing the actual behaviors 
they are designed tu teach. Tu the extent 
that they expedite learning, they are 
teaching machines. Terminal perform- 
ances have u^uall) been selected for prac- 
tical rca^uns, but a mure prumi^ing possi- 
bility lb the analysis and programing of 
basic n.'oLur and perceptual skills — a gual 
\\hicli bhuuld have an important place in 
any staccment uf educ.icii/nal policy. 

In arranging contingencies of rein- 
forcement, machines du many of the 
things teachers do, in that sense, they 
teach. The resulting instniction is nut 
impcrMmal, however. A m.ichine presents 
a prugraiii designed by somcunc who 
knew what was to be taught and cuuld 
prepare an apprupriate series of con- 
tingencies. It is most efTeeti^e if used by 
a teacher who knows the suident, has 
followed his progress, and can adapt 
available machines and materials to his 
needs. Instrumentatiun simplj makes it 
pussible fur prugramer and tc«cher tu pru- 
\ide condltiuns whleh maxlnially expe- 
dite learning. Instrumentatiun is thus 
secundary, but it is ne.crthcless inevita- 
ble if vvhatis nuw knuwn abuut behavior 
is to be used in an effective technulogy. 

The Nev) Pedagogy 

Any practical application of basic 
knuulcdiie abuut tLaehlnt; .ind Icamina 
is, of cuurse, pcdagug\ . In the Uriitcd 
States at least, the tenn is now dis- 
credited, but bv cmp!ia^i/.Ing an analysis 
uf Icimlng pruLo:>L>, teaehing maehuics 
and prugr.iiuCil iiistiuerion base ueen rc- 
spun»Ib!c fur sumc iiiipi us cuicnt in its 
sfatiiN. The .signifieance uf the teaching 
machine niu\emcnt can be indicated by 



noting the astunishing lack of interest 
which uiher propusals for the improve- 
ment uf education siiuvv in the teaching 
process. 

rhid better teachers. In his Talks to 
Tcacbcr^f William James insisted that 
there w,is nuthing wrung with the Ameri- 
can schuol system sv hich could not be 
corrected by ''impregnating it with 
geniuses" (']). It is an old formula. If 
)ou cannut solve a prublcui, find some- 
one who can. If )ou du not know how 
to teach, find sumcone who knows or 
can find out fur himself. But geniuses 
are in short suppl\, and guud teachers do 
not come ready niade. education wuuld 
no doubt be improved if, as Conant (^) 
has repeatedly pointed uut, good teachers 
who knuw and like the subjects they 
teach cuuld be attracted and retained. 
But something m(jre is needed. It is nut 
true that "the tv\o cssentiab of a good 
teacher .are (a) enthusi.isni and (b) 
thorough knuw ledge of and interest in 
his sutjject" (s). A third essential b knuw- 
ing how to teach. 

Emulate model schools. Rickovcr*s 
criticism of the present American school 
sjstem is v\ell-knuwn (^). His only im- 
portant pusiti\e suggesiiun is to set up 
model schuuls, staffed by niodel teachers. 
The implication is that we already have, 
or at le.ist can have for the asking, schools 
uhich need nu improvement and whose 
methods can be widely copied. This is 
a dangerous assumption if it discourages 
further inquiry into instruction. 

Sh/iplify vihat Is to be learned. Un- 
successful instnicJon is uftcn blamed on 
refiacturv subject matters. Difficulties in 
teaching the verbal arts are often at- 
tributed to the inconsistencies and un< 
necessar) complexities of a language. Tlie 
pupil is taught m.inuscript handwriting 
because it inure clu^cl^ resembles printed 
furms. lie Is taught to spell only those 
words he is likely tu tise. Pliunctic alpha* 
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bets arc devised to help him leani to read. 
It may he c.isier to tench such nuitcrials, 
but tc.ichiiiy itself is not thereby ini- 
proved. Urcciivc teaching wojid cor- 
rect thcivc pc iiiiiistic estimates of .i\ aila- 
ble insiiuctinnal power. 

Rcort^.viuc iJ\it h to be L^vucd, The 
proper stiiictuilng of n subject matter is 
perhaps a part of pcdagtinrj, b^jt It can 
also serve as a mode of escape. Proposals 
for improving education by reorg.uii/.ing 
what is to be learned usually contain an 
impHcit .ijsumption that studeni.s will 
siutomaricnlly perceive and remember 
anything which has "good forrj"— a 
doctrine probably traceable to Ccstait 
psychology. Current rexisions of high 
school curricula often seem to lean 
heavily on the belief that if what the stu- 
dent k ro be taught has been "stria tu red/' 
he cannot help understanding and re- 
nienibcring it (0- Other purposes of 
s\ich revisions cannot be questioned. 
Materials sliould be up to ilatc and well 
organized. But a high school presentation 
acceptable to a current physicist is no 
more casilj taught or easily remembered 
than the out of date and erroneous ma- 
tcrial to be found in texts of a decade or 
more ago. Similarly, the accent of a na- 
tive speaker encountered in a language 
laboratory is no more easily learned than 
a bad accent. No matter how well 
structured a subject matter inaj be, it 
must still be taught. 

Iviprovc preseiitatlofi. Pedagogj- can 
also be avoided if what is to be learned 
can be made memorable. Audio-visual 
devices are often recommended for this 
purpose. Many of their other purpoi»es 
are easily defended. It is not alwats easy 
to bring the student into cojiact with 
the thhigs he is to learn abour Woids are 
easily impoitCi! into the classrotjni, and 
books, lectures, ant! dIscus!»ions are there- 
fore staples of education, but this is often 
an unfortunate bias. Audio visual devices 



can enlarge the students non\erbal ex- 
perience. They can also ser\e to present 
material clearly and con\ enicntly. Their 
use in attracting and holdmg the stu- 
dent s attention and in dramatizing a sub- 
ject matter in such a w ay that It is al- 
most automatically remembered must be 
questioned, however. It is especially 
tempting to turn to them for thc^e pur- 
poses when the teachei docs not u^c puni- 
ti\e methods to **makc students study." 
But the result is not the same. When a 
student obsenes oi attends to something 
in ordei to see it more clearly or re- 
member it more effectixely, bis behavior 
must have been shaped and maintained 
by reinforcement, llie temporal order 
was important. Certain reinforcing e\ents 
must ha\e occurred after the student 
looked at, read, and peihaps tested him- 
self on the material. But when colored 
displ.i)s, attractive objects, filmed epi- 
sodes, and other potentially reinforcing 
materials are used to attract attention, 
they must occur before the student en- 
g.iges in these activries. Nothing can re- 
inforce a student for paying attention if 
it has already been used to attract his 
attention. Material which attracts atten- 
tion f.ails to prepare the student to at- 
tend to ntaterial which is not interesting 
on its face, and material which is natu- 
rally memorable fails to prepare him to 
study and recall things which are not, in 
ihenwelves, unforgettable. A well pre- 
pared instructional fihh may appear to 
Le successful in arousing interest in a 
gi\en subject, and pans of it may be re- 
membered without effort, but it has not 
taught the student that a subject may 
become interesting when more closely 
exan.ined or that intcnsi\e study of sonie- 
thuig which is likely to be overlooked 
may have reinforcing consequences. 

Mtiltlply contacts bef^cen teacher and 
students. Audio-visual de\ices, particu- 
larly when adapted to television, are also 
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u.scii to inipruvc cJuc.icinn l>y l>rini;ing 
one ccnchcr into contact with an in- 
definitely large number of stiuleius. This 
can l)e done, of course, without analyzing 
how the teachti teaches, anil it cnipha- 
M/cs a mode of cumniunicJtion which 
has two serious ilisadvantages. The 
teacher cannot .sec the cHfcct he is having 
on hts students, and large numbers of 
snidcnts must proceed at the same pace. 
Contrit>utions to pedagogj may be made 
in designing programs for educational 
television, but the mere iTJultiplication of 
contaas is not itself an improvement in 
teaching, 

Expivui the educational systan. In 
adei]u.uc education tuAy be corrected by 
builiiing more schools and recruiting 
more teachers so that the total quantity 
of education is increased, even though 
there is no change in efUciency. 

I^tiC standards. Least effective in im- 
pfovuig teaching arc demands for higher 
standards. We may agree that stiulents 
will be better educated when they learn 
more, but how arc they to be induced 
to do so? Demands for higher standards 
usually couie from critics who have least 
to offer m improving teaching itself. 

The movement s)mbolizcd by the 
teaching machine differs fri>m other pro- 
posals iii two wa)s. It emphasi/.es the di- 
rect improvement of teaching on the 
principle that no enterprise can improve 
Itself to the fullest extent without ex- 
amining its basic processes. In the second 
place, it emphasizes the implementation 
of basic Knowledge. If instructional prac- 
tices violate man) basic principles, it is 
onlv in part because these principles are 
not widely known. The teacher cannot 
put what he knows into practice in the 
elasiroiiin. Teaching niachlnes and pro- 
giauicd instruction euustltutc a direct at- 
tack on the problem of implementation. 
With appropriate adniimstrativc changes, 
they ma) bridge the gap between an 



effective pedagogical theory aud actual 
practice. 

Educational Goals 

An effective tcchnoloi;y of teaching 
calls for a re examination of educational 
objectives. What is the teacher's actual 
assignment? rducaiional policy is usually 
stated in traditional terms. The teacher 
is to **impart knovvleilge," "improve 
skills "develop rational faculties," and 
so on. That education is best, says Dr. 
Ilutchins (6)^ which develops "intel- 
lectual power." The task of the teacher 
is to change certain inner processes or 
states. He is to improv e the mind. 

The role of the teacher in fostering 
mental prowess has a certain prestige. 
It has alvuays been held superior to the 
role of the trainer of motor skilks. And it 
has the great advantage of being almost 
inv^ilnerable to criticism. In reply to the 
complaint that he has not produced ol>- 
sen able results, the teacher of the mind 
can lay claim to invisible achievements. 
His students ma) not be able to read, but 
he has only been tr}ing to make sure 
they Wanted to learn. They may not be 
able to solve pn>blems, but he has been 
teaching them simply to think creatively. 
The) nuy be ignorant of specific facts, 
but he has been piimanly concerned with 
their general interest in a field. 

Traditional specifications of the goals 
of education have never told the teacher 
what to do upon a given occasion. No 
one knows how to alter a mental process 
or strengthen a mental power, and no 
one can be sure that he has done so when 
he has tiled. There have been many good 
teachers who have supposed themselves 
to be vv orking on the niinds of their stu- 
dents, but their actual practices and the 
results of those practices can be analyzed 
in other vva)S. The well educated student 
Is distinguished b) certain characteristics. 
What are they, and how can they be 
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produced? Perh.i|)s wc cuuld answer by 
redefining tradiciun.il goals. Instead of 
imparting knoAlcdge, we could under- 
take to bring abuut thuse changes in be- 
havior which are said to be tiic con- 
spicuous manifestations of know ledge, or 
wc could set up the heha\ior wiiich is 
the mark of a man possessing well de- 
veloped rational power. But mcntalii»tic 
fonnuhtiuns are warped by irrelcNant 
historical accidents. The behavior of the 
educated student is nuich more effectively 
analyzed directly as such. 

Contrary to frequent assertions, a be- 
havioristic fomui!.ition of human be- 
havior is not a ciude positivism which 
rejects mental processes because they are 
not accessible to the scientific public ( 12), 
It does not emphasise the rote learning 
of verbal responses. It docs not neglect 
the coniplex systems of verbal behavior 
which are said to show that a student has 
had an idea, or developed a concept, or 
entertained a proposition. It does not ig- 
nore the behavior involved in the intel- 
lectual and ethical problem solving called 
** thinking." It docs not overlook the 
value judgments said to be invoked when 
wc decide to teach one thing rather than 
another or when we defend the time and 
effort given to education. It is merely an 
effective fomiulation of those activities 
of teacher and saidcnt which have al- 
ways been the concern of educational 
specialists (11). 

Not all beliaviorisric theories of learn- 
ing arc relevant, however. A distinction 
is commonly drawn bctv^ecn learning 
and performance. Learning is said to be 
a change in some special part of the 
organism, possibly the nervous s)stem, 
of which behavior is merely the extcnial 
and often erratic sign. With luodcrn 
techai(|ues, hov\cver, behavior c.in be 
much more succ^ssfiilly studied and nu- 
nipulated than any such inner system, 
even when inferences about the latter are 



drawn from the behavior with the help 
of sophisticated statistics. An analysis 
learning which concentiates on ;he Lie- 
havior applies most diiectly to a tech- 
nology, for the task of the teacher is to 
bring about changes in the student's be- 
havior. His methods are eijually con- 
spicuous. He makes changes in the en- 
vironment. A teaching method is simply 
a w ay of arranging an env ironment which 
expedites learning. 

Maimging Coutingeiicies 

Such a formul.ition is not easily as- 
similated to the traditional psvchology 
of learning. The teacher m.iy arr.nige 
contingencies of reinforcement to set up 
new jorjiis of response, as in teaching 
handwriting and speech or nonverbal 
forms of behavior in the arts, crafts, and 
sports. lie may arrange contingencies to 
bring responses under new kinds of 
stimdus control J as in teaching the stu- 
dent to read or draw from copy, or to 
behave effectively upon other kinds of 
occasions. Current instructional programs 
designed to fulfill such assignments are 
mainly veibal, but comparable con- 
tingencies generate nonverbal behavior, 
including perceptual and motor skills and 
various kinds of intellecnial and ethical 
self-management. 

A second kind of programing main- 
tains the student's behavior in strenfjth. 
The form of the response and the stimu- 
lus control may not change, the student 
is simply more likely to respond. Some 
relevant methods arc traditionally dis- 
cussed under the heading of motivation. 
For example, we can strengthen behavior 
by introducing new rein forcers or mak- 
ing old ones more effective, as in giving 
the .student better reasons for getting an 
education. The experimental analysis of 
beluivior suggests anotliei important pos- 
sibility. Schedule available reinforcers 
more effectively. Appropriate terminal 



225 



schedules of reinforcement nulntaiii 
the student's intcresr, make hini indtbtri- 
ous and persevering, stimulate his cari 
osity, and so on, but less demanding 
schedules, carefully designed to maint.iiii 
the behavior at everj' stage, must come 
first. The programing of schedules of 
reinforcement is a promising alternative 
to the averbivc control uhlch, in spite of 
repeated refonns, still prevails in edu- 
cational practice. 

In neglecting programing, teaching 
methods ha\e nieicly folluwed the lead 
of the experimental p^ychologj' of learn- 
ing, where the almost universal practice 
has been to submit an organism im- 
mediately to terminal contingencies of 
reinforcement f/jj. A maze or a dis- 
crimination problem, for example, is 
learned only if the subject aetjuires ap- 
propriate behavior bcf<>re the behavior 
he lirings to the experiment has extin- 
guished. The intermediate contingencies 
arc largely accidental. 'I he differences in 
behavior and in rate of learning which 
appear under these cunditluns arc often 
attributed to inherited differences in 
ability. 

In maximizing the student's success, 
programed instruction differs from so- 
called trial-and-criur Ic.tininq where the 
student is j>ald to learn frum his mistake^. 
Ac best, he leains not to luakc mistahcs 
again. A successful itsp«>n.sc may survive, 
but trial and error tLaching makes little 
provision for actually btrengthening it. 
The method seems incv Itably comniittLd 
to avcisivc control. For the same reason, 
programed instructii>n docs not cluscly 
rcsciiibic teaching patterned on everyday 
cunumitiication. It is u.uialK not cnuut^li 
simply to tell the student something or 
induce him to read a book, he iiuist be 
tuld 01 must read and then be i]ucstioued. 
In tills "tcll-and test" putLin, the test ib 
nut given to measure vv Ii.it he has learned, 
but to show him wlux he has nut learned 



and thus induce him to listen and read 
more carefully in the future. A similar 
basically avcrsive pattern is widespread 
at the college level, where the instructor 
assigns material and then examines on 
it. The student may leain to read care- 
fully, to make luites, to discover for him- 
self how to stud), and so on, because in 
doing su he av uids avcrsiv e consequences, 
but he has nut necessarily been taught. 
Assigning-and-testing is not teaching. 
The avcrsive by-products, familiar to 
ev erv one in the Held of education, can be 
avoided through the use of programed 
positive reinforcement. 

Many facts and principles derived 
from the experimental analysis of be- 
haviur are relev.mt to the construction of 
cffe*-tive programs leading to terminal 
contingcueies. The facts and principles 
ar^ uftcn difficult, but they make up an 
indispensable armamentarium of the of- 
fccttv e ^cachet ind educational specialist. 
VVc have lung smce passed the point at 
vv hich our basic knowledge of human be- 
havior can be applied to education 
thruugh the use of a few general princi- 
ples. 

Pri72ciple arid Practice 

The difference between general prin- 
ciples and an effective technology can be 
seen in certain efforts to assimilate the 
principles of programed instruction to 
earlier tiituries. Programed instruction 
has, fur example, been called "Socratic." 
It is tnic that Socrates proceeded by 
small steps and often led his students 
thruugh an argiuuent with a series of 
verbal piumpts, but the example often 
cited to illustiatc his mcthoil su^^ests 
that lie v\as unaware of an impurtant dc- 
t*>l — namely, that piompts must eventu- 
ally be "vanislicd" in oider Ut put the 
student on his own. In tlie famous scene 
in the McJio, Sueratcs dtiiwinstratcs his 
theory that learning is simply recollec- 
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tion by lc.idin;j an uncducUcJ sl.uc buy 
chrcnigli P)tlijguiab\s GulvLn Theorem. 
'Flic boy 4Ci>|M)iuls uitli tlic ratlicr timiJ 
coinpli.mcc tu be expcctcJ uiulei the cir- 
cumstances aiul never withiiut hLlp. Al- 
thuugh Sutnues himself niul sumc uf 
thusc aii.ong his hstcncrs who ucrc al- 
ready faniiluir \vith tikc tlicurcm nta) 
have understood the pru-jf better at the 
end of the scene, there is ng evidence 
whatsocvu that the boy understood it 
or could rccun^truct it. In this c\aniplc 
of Socratic instruction, at least, the stu- 
dent almost ctrtainl) learned nothing.^ 

A sevcntctnth-LLnrury aniiLipatiun of 
programed instujction has aIi.o been 
found in the v\urk of Cumcnius, v\lio ad- 
vocated tcadung in small steps, no step 
being too great for tli.. student who was 
about to take it. Programing is sometimes 
described snnpl) as breaking material 
into a large number of small pieces, 
arranged in a plausible gcnctle order. 
But size uf step is not enough. Sonicthing 
must happen to help the student take 
each step, and sonicthing must happen as 
he takes it. An clTcctivc program is usu- 
ally composed of small steps, but the 
whole storj* is not to be found in 
Comcnius's j)lulo5uphy of cd(ication. 

Another venerable principle is that the 
student should not proeccd until he has 
fully understood what he is .o learn at a 
given stage. Several writers iiavc quoted 
E. L. Thoriidikc (/j) to this cfTect, who 
wrote in 191 2, 

If, by a miracle of mechanical ingenuity, 
a book could be so arranged that unly tu 
him who had done what wai dlfeettd on 
page one would page rvvo become visible, 
and so on» much that now requires per- 
sonal instruction could be managed by 
print. 

In commenting on this passage, Finn and 
Perrin (4) have wiittcn, . . Here arc 

illic program of the Afcno episode con- 
stnietcd by 0)licn (i) is an improvcmeiU in 
that ilic student rcsjwnds wjtli Ic^s prompting. 



the insights of .1 genius. Hisror) can very 
often teach us a lesson in humility — and it 
docs here. Hie interesting question is. 
Why couldn't w e sec it then?" W'c might 
also ask, v\hy couldn*t Thomdikc sec it 
then? He remained active in education 
for at least 30 )cars, but he turned from 
this c^traordinalil) promising principle 
to another and — as it pro\cd— less profit- 
able approach to educational psycholog)% 
It is alwavs tempting to argue that 
earlier ideas would have been cfrcctivc if 
people has only paid attention to them. 
But a good idea must be more than right 
It must command attention, it must make 
its own way because of what it docs. Ed- 
ucation docs not need principles which 
will improve education as soon as people 
observe them, it needs a technology so 
powerful that it cannot be ignored. No 
matter how insightful the anticipation of 
modem principles in earlier writers may 
seem to have been, something was lack- 
ing or education would be much farther 
advanced. We arc on the threshold of a 
technology which will be not only right 
but cfTcctivc (14), 

Criteria of Research 

A science of behavior makes its prin- 
cipal contribution to a technology of 
education through the analysis of useful 
contingencies of reinforcement. It also 
suggests a new kind of educational re- 
search. Thomdikc never realized the po- 
tentialities of his early work on learning 
because he turned to the measurement of 
iiiental abilities and to matched-group 
coinpariMJiis of teaching practices. He pi- 
oneered in a kind of research vv hich, u ith 
the encouragement ofTercd by promising 
new statistical techniques, was to domi- 
nate educational psychology for decades. 
It led to a serious neglect of the process 
of instruction. 

There are pi-ncticnl reasons why we 
want to know whether a given method 

7. - 
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or insiniction is successful or whether it 
ij> more successful than another. U'e may 
want to know what changes it brings 
about i» the student, po-v^iljly in aJiiilion 
to those it w as designed to effect. The 
more reliable our answers to suth (jucs- 
lions, the better. But reliability is not 
enough Correlatfons between test scores 
and significant differences between group 
means tell us less about the behavior of 
the student in the act of learning than 
results obtained when the investigator 
can nwnipubtc variables and assess their 
elFects in a manner ch.iracteristic of lab- 
oratory rcsenrch The practices evaluated 
in studies of groups of students liave usu- 
ally nor been suggested by earlier re- 
sen rc"h of a similar nam re, but have been 
drawn from tradition, from the iniprovi- 
sations of skillful teachers, or fron) sug- 
gestions n\ide by theorists working in- 
tuitively or with other kinds of f.acts. 
No matter how much they may have 
stimulated the in«iightful or inventive re- 
searcher, the evaluations have seldom led 
directlj to the design of improved prac- 
tices. 

The contrast between statistical evalua- 
tion and the experimental analysis of 
teaching has an illuminating parallel in 
the field of medicine. Various drugs, 
regimens, surgical procedures, and so cn, 
must be cvaniined with respect to a very 
practie.d question: Does the health of 
the p.iticnt improve? But "health" is only 
a gencial description of specific physio- 
logical prot esses, and ^'improvement" is, 
so to speak, lucicly a b\ -product of the 
citangcs in thL>c processes induced by a 
given treattucnt. Med. tine lus re.ithed 
d»e j>oint u Itcic ic^carch on .spetiflt proc- 
esses is a muLit Hiufc fertile source of new 
kinds of tiicrjp) than csahiations in 
terms of im|.fuvcnient in health. Simi- 
larly, in edikarltin, no matter how im- 
portant inipru\cmenc in the .student's 
performance may be, it remains a by- 



product of specific changes in I)ehavior 
resulting from die specific changes in the 
"n.Jronment wrought !)y the teacher. 

ilucational research patterned on an ex- 
perimental anal) sis of behavior leads to a 
much Letter undeiNtanding of these basic 
process Js. Research directed toward the 
bcha vior of the individual student has, 
of course, a long histor)', but it can still 
profit greatly (wiu the support supplied 
by an experimental analysis of behavior. 

This distinctiun explains why those 
concerned w ith experimental analyses of 
learning are not likely to take matched- 
group evaluations of teaching machines 
and programed instiuction very seriously. 
It is not possible, of course, to evaluate 
cither machines or programs in genera! 
because only specific instances can be 
tested, and available examples by no 
means represent all the possibilities; but 
even the evaluation of a given machine or 
program in the traditional manner may 
not give an accurate account of its effects. 
For example, those who arc concerned 
with improvement are likely to test the 
student's capacity to give right answers. 
Being right has, of course, practical im- 
portance, but it i*^ only one result of in- 
struction. It is a doubtful measure of 
''knowledge'* in any useful sense. We say 
that a student "knows the ^•nswer" if he 
can select it from an arr.iy of choices, but 
this does not nican that he could have 
given it without help. The right answer 
to one question does not imply right an- 
swers to all questions said to show the 
"possession of the same fact." Instruc- 
tion.d progranis are often criticized as 
repetitious or redundant when they are 
actually designed to put the student in 
possession of a number of different re- 
sponses "expressing the same proposi- 
tion." Whether such instruction is suc- 
cessful is not shown bv any one right 
answer. 
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Correct or Educated? 

A prcocciipntion with correct answers 
has led to a cointnon nnMinderstnnding of 
programed niatcriak Since a sentence 
with n blank to be filled in by the srjdent 
resembles a test item, it is often supposed 
that the response demanded by the tilanlc 
is what is learned. In that cnse, a snident 
could not be learning much because he 
may respond correctly in 19 one of 20 
frames and muse therefore already have 
known 95 per cent of the answers. 'Vhc 
instruction which occurs as he completes 
an item conies from having responded to 
other parts of it. T\\c extent of this in- 
struction cannot be estimated from the 
fact that he is right 19 out of 20 times, 
cither while pursuing a program or on a 
subsequent test. Nor will this statistic tell 
us whether other Cdnditions arc im[>or- 
tant. Is it most profitable for the student 
to execute tlie response by writing it out, 
by speaking it aloud, by speaking it 
silently, or by reading it in some other 
way? Tfiesc procedures may or may not 
have different effects on a selected "right- 
answer" statistic, but no one statistic will 
cover all their effects. 

Research In teaching must not, of 
course, lose sight of its main objective— 
to make education more effective. But 
improvement as such is a questionable 
dimension of. the behavior of either 
teacher or student. Dimensions which are 
much more intimately related to the con- 
ditions the teacher arranges to expedite 
learning must be studied even though 
they do not contribute to improvement 
or contribute to it in a way wluch is not 
immediately obvious. 

Tlic changes in the behavior of the in- 
dividual student brought about by ma- 
nipulating the environment arc u:ually 
ijumediate and specific. Tlie results of 
statistical comparisons of group perform- 
ances usually are not. From his study of 



the behavior of the individual student, 
the investigator gains a special kind of 
confidence, He usually knows what he 
has done to get one effect and what he 
must do to get another. 

Confidence in education is another pos- 
sible result of an effective tcchnologj- of 
teaching. Competition between the vari- 
ous culmres of the world, warlike or 
friendly, is now an accepted fact, and 
the role played by education in strength- 
ening and perpetuating a given way of 
life is clear. No field is in greater need of 
our most powerful intellectual resources. 
An effective educational technology 
based upon an experimental analysis will 
briiig it support connuensurate with its 
injporrance in the world today. 
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The Classroom 
as a System 

Martin R. Wong and Joyce M. Wong 

The words **sy:>tcms/* "systems approaeh" and "systems view" 
have .1 scicndfie and ei^ocerie ring (h.u is almost intimidating to 
the elasi^room teacher and to others who do not fully understand 
their meaning. In faet, however, the eoncept of a ** system" is a 
relatively simple one. 

Systems in General 

A system, in the broad sense, \% a set of parts united by some 
fuim oi mteraetion. f.xaniples of this broad .sense would be the 
solar system, the digestive system and the telephone system. 
However, this ilLfmition is a httlc too broad because it leaves out 
what IS perhaps the most vital aspect of mos: systems- especially 
educational s) stems, the concept o( purpose. It is a purpose that 
dctine:^ the content and processes of a system, and it is with 
rclercncc to purpose that most nun imule systems arc evaluated. 
There ft) re, a more reasonable definition of a system is a set of 
parts utiited by some form of ititcritction for the attaunucttt of tx 
>/v« iju put pose. The systems approach lo design begins with 
orguni/ed summon sense -organized so that all factors are taken 
into consideratu)n, so that the outcomes of the process involved 
match the designated purposes as nearly a3 possible. 

\\\ example of a relatively simple system is the electric 
lamp. It h.is a collection of parts-most commonly a bulb, wire, 
switch, stand and shade— which arc united and perform in 
interaction for a specific purpose, to provide light. Different 
kinds of lamps arc designed for different purposes 

Any particular light 'disseminating system is part of a larger 
s\stcni or suprasystcm, the electrical system, which has many 
such sub systems, and has as its central purpose the provision of 
electric power. The lamp is also a suprasystcm in the sense thac it 
is made of .sub s) stems such .is the switch, the incandescent bulb, 
and the wire and plug. Haeh of these sub-i>ystems also has 
interacting parts and a purpose. 

The overall purpose of the educational system is to facilitate 
learning, l^ach sub-s^stcin is designed to act in interaction with 
the other parts of the system to further this purpose. Examples of 
sub s) stems arc the classroom units, the administr.itive teams, the 
custodial teams, the school buildings, etc. Haeh sub-system has its 
own specific purposes which should, in interaction, further the 
overall purpose. 

The Classroom System 

.\ny particular classroom can be viewed as a sub*system. Its 
interacting parts arc many: the students, the teacher, the 

EDUCATIONAL TECHNOLOGY. May, 1972, pp. 56-57. 
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nutcruls (blackboards, books*, maps, audiovisual aids, etc.) and 
all !hc other components that serve to further the learning 
process. 

"llie classroom system has as its general purpose the 
f.)Ctlu.itio:i of leariung of its individual students and may have a 
particular learning arc;i that it is responsible for; e.g., seventh 
grade math, American history, etc. IIOiVc\cr» this genercl purpose 
is also bri)ken up into many '.ub purposes m the form of specific 
learning objectives. At any given minute some particular sub pur 
pose IS probabi) guiding the actions of the teacher in his search to 
sttmuLitc and guide learning. These sub-purposes may be specifi- 
cally explicated as behavioral objectives or may exist as m<Mncn- 
tar) objectives in the mind of the teacher or a pan icular student. 

Systeni Components 

In addition to its guiding purposes, a system Ii:;s tw»; other 
aspects, ftnucss and unttcnt. In the .systems sense, the term 
t^antcttt rcters spccilically to the components of the system. This 
IS clearly dilfcrcnt from the usual educational usage. In the case 
of the lighting .system the content was the bulb, wire, switch, 
stand, etc. In the classroom learning system the content is the 
teacher, the students, the materials ami whatever other aspects of 
the classroon) and community that can be brought to bear in 
furthering the purpose of the s>stcni. Many classroom learning 
systems rcacli outside of the classroom and the school to bring in 
other interacting parts to aid in acbtcving their purposes. For 
example, many teachers use visiting guests, field trips, news- 
papers, television programs and whatever else will further 
learning. Kach, while it is serving the purpose of the system, is a 
part of the s\.stcm. V'irtuall) anything that has use in furthering a 
learning objective is a legitimate potential member of the system. 

The term praca^ serves to describe all the operations and 
functions in wbuh con)poncnt parts of the sjstem are engaged to 
further the purpose. In the classroom these could be reading, 
discussing, working problems, viewing films, solving problems, 
inquiring, building models, etc. 

In sum, then, a system is defined by its purpose. The reason 
for analysing a system is to try to organize it so that all of the 
components of the content and the processes involved are 
woiking together most effectively to further its purpose. In the 
case of the classroom learning system, the content and processes 
are many and they work together in ma^i^ interacting ways to 
serve the general purpose of facilitating learning. Without some 
attempt at organisation of all these components and processes, It 
is very likely that the system will be working at less than its best 
efficiency. It is to provide an organizational framework that we 
develop the concept of the learning system. 

It is hoped that in bringing a greater degree of order to the 
classroom learning system, two prominent advantages will accrue. 
1) the wide and almost limitless range of processes and content 
that potentially are available to further learning will become more 
clear, and 2) decisions affecting the learning process will be based 
on what will best serve the purpose of the system, i.e., furthering 
learning. 
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Other Coinponcnu 

In addition lo guiding purpose, content and process, three 
more aspects of the systems model have direct relevance for 
classroom mstruction. The first two are assessment of iwp«r, and 
aSbCi^mcnt of output. Naturally, as with everything else in the 
systems nwdcl, these two assessments arc made relative to the 
cxprcsNcd purpose of the mstruction. The assessment of input to 
the svitcm IS the necessary assessment of the students' entering 
behavior- their abilities, learned concepts and skills-bcforc in- 
struction takes place. In other words, what do they already know 
that will help them learn the task at hand, and what further do 
they need to be taught in order to be able to achieve the 
expressed goal? After all, ii is what lies between this input and 
planned output that requires teaching. As soon as we find out 
w ut It is, we can plan to have it accomplished. 

Tins prc-asscssmeiit part of the systems plan is frequently 
referred to as pre testing. However, since it can be carried out iij 
numerous ways other than specifically by testing, prc-assessment 
IS prob.ibly a better word. The important point is that it should 
be conducted in a systematic way so that later assessments of 
output cJn indicate the .u'tual (not fancied) change that has taken 
place. Without assessment of input, achievement due to instruc- 
tion cm only be assumed, not proved. 

The .tssessment of output from the system provides either 
the moment supreme or the echoings of defeat, the ceacher gets 
the glory and feeling of satisfaction derived from achievement or 
suffers the pangs of failure. In either ease, he is better off than 
before, either he has a good idea about teaching procedures that 
lead to success and probably has some ideas about making them 
even better, or he knows specifically what not to do next time. 

This brim;N us to the sixth and \m of the aspects of the 
systems model that we will consider, the concept of modification 
of instruaiona! processes based on fcaUhick, In the case of ///pwr 
feedback (or more correctly feed-forvsard to the learning system), 
we've already discussed liie idea that it shows us the starting 
point of each student, a.id the ground that must be covered to get 
to the goal, i.e., what is to be taught. Output feedback ideally 
tells us how well we've achieve^ our goal, what wc may have done 
that was good, and what needs to be changed in order to more 
effectively reach our goal next rime. 

Teaching is a complex process. The most pervasive truths are 
variability and change. The input to the system-thc students' 
knowlcuge, capability, attitudes, ctc.-ahvays contains a great 
deal of variability. This variability and the ever-existing need for 
improvement demand continual modification of the system to 
more effectively achieve goals. The complexities of teaching can 
be left unhandled and achievement can be left to serendipity, or 
the teacher can plan for and promote change in the desired 
direction. Planning for and promoting change is what the systems 
model is all about. 

The systems nwdel can help in planning instruction by 
indicating and organizing the factors that must be taken into 
consideration for maximally effective instruction to take place. It 
produces a framework for us to organize and account for the 
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input, content, processes and output of our teaching, and helps us 
keep in mind how all of these interact to further our purposes. 
The components of the systems mode! seen as most relevant to 
classroom instructional design are purpose, process, content, 
input, output and system modification based on feedback. 

The Systems-Oriented Teacher 

What speeifiially would a teacher, oriented toward the 
systems approach, do in planning for learning Chat would be 
different from what his non-sysicms-oriented counterpait would 
do? First of all. his major concern throughout the planning and 
guiding of learning would be with purpose- the objcctivcs~of 
instruction, lie would first have to know where he was going 
before he could deteiniine the l)est way to get there, i.e., the best 
coordinaiion of the parts of the system to maximally facilitate 
learning. Kor example almost any teacher would surely plan 
differently [or a lesson designed to teach the names of the stale 
capitals than he would for a lesson involving the teaching' of the 
concept "democracy/* The purpose of the lesson would deter- 
mine ^hc proce«cs as wcM as the content -individuals, groups, 
visuals, texts and other teaching tools - of the learning system. 

The guiding purposes for instruction in any particular 
subject arc usually provitled.for teachers in the form of syllabi, or 
more often, in the form of broad goals for the unit, quarter or 
year. However, the more specific day-to day purposes are usually 
not provided, lonely there has been a great ballyhoo about the 
setting of behavioral objectives. Often it appears that the idea of 
setting objectives is furthered as an end in itself. To the 
systems oriented teacher objectives are only valuable when they 
are based on data he has gathered about his students and when 
they arc used as precisely stated purposes to guide the selection 
of th c most effective learning processes and content. 

The systcnis-orienrcd teacher is also aware that the pur- 
poses-objectives- of his instruction, as elements of the system, 
are also subject to cvalu.it ion and modification based on their 
usefulness to the individual and to society. Therefore, he 
evaluates his goals in terms of their relevance lo life outside of the 
classroom. The system within which he is operating is part of the 
suprasystcm called society, and it is this greater system that will 
examine and assess his output with relevance to its needs. 

A second major concern for the systems-oriented teacher 
revolves around data gathering and analysis. These data arc used 
for design modification of the system. He gathers data about his 
students, about the subject mailer to be taught, and about the 
processes available to him to teach the subject matter. The first 
a5pcct-thc assessment of his students-can be accomplished by 
pre-testing. by systematic investigation of prior test scores, by 
discussing with previous teachers what has been learned to this 
point, and by asking the students themselves. The key element is 
that the gathering be done systematically and accurately, for this 
information will become the basis for decisions regarding pro- 
cesses, content and even objectives. After this initial assessment, 
the objectives can be established or modified. 

Another form of data gathering refers to the content and 
233 



processes, of the system. During the initial stages of planning, all 
sources that may lead to possible help in teaching are consulted 
and every idea is noted without harsh evaluation. Later, in a 
closer look, the nian> alternatives can be e\alualed in terms of 
their likely contribution to furthering the purposes of the s\ . stem. 
They can then be included as part of the system or rejected. 
Again, the decision is niade with reference to the purposes of the 
instruction. 

The last two pans of data gathering are most promineiuly 
used to evaluate and modif> the system. Ongoing data gathering 
and feedback are essential for maintaining the effitienc) of ihc 
system. In order that it remain maximally effective, the system 
must remain able to react to the \ariability of its content by 
providing flexibility in its processes. In more practical terms, 
feedback from students is necessary to evaulate how well the 
mstruction is progressing, and to change it to nuke it better. 
Notice that the feedback is eon.sidered as a sou'^ce of information 
for the furthering of objecti\es of the system, not as a means of 
checking on the value of the student. In addition, this feedback is 
used to keep students aware of their progress in relation to the 
objectives. They too, as components of the system, require 
feedback. 

Output data gathering for feedback is also essential to the 
assessment of the effectiveness of the system and to the 
modification of the svstem to maintain its viability. Thus, for the 
systems-oriented teaehcr. post -testing is an important part of the 
instructional process. Again, the emphasis is on testing for 
diagnosis of strengths and weaknesses of the system as chey are 
related to changes in the students, not on evaluating the worth of 
the students. It has been often shown that given appropriate 
instruction and sufficient time, most students can achieve the 
level of objectives that are normally expected in our public 
schools. Output evaluation, then, is to consider how well the 
system achieved its purposes, and what changes need to be made 
to improve its success. In a broad sense, this post-testing feedback 
tells the teacher what changes need lo be n^lde in the system to 
belter achieve its purposes. It provides the teacher with proof 
positive of achievement induced by his efforts. 

Summary 

The systems-oriented teacher (I) thoroughly assesses the 
input to his system. (2) explicates his specific purposes unambigu- 
ously based on the input feedlucL, on constraints on his system, 
and on the needs of ^he students and the suprasystem. (3) gathers 
sts much data as possible about his subject matter and alternative 
processes for achieving his purposes, (4) makes decisions concern- 
ing processes and content based on the best means of furthering 
the purposes, (5) activates the system by putting the plan into 
action. (6) gathers ongoing feedback data systematically and 
accurately, (7) modifies the sysiem*s content and processes based 
on the feedback, (8) assesses the effec liven ess of ihe system by 
comparing the output product to the purposes of the system and 
to the input product . and (9) modifies the system based on all his 
sources of feedback before it is again activated. 
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Tho Behaviorally Engineered Classroom: 
A Learner-Sensitive Environment 



Lanny E. Morreau 
Program Coordinator of Instructional Design 

Upper Midwest Regional Educational Laboratory 

A Systems Approach 

A child is an inseparable part of a social system, i.e., an ecological 
unit, composed of the child, his family, his neighborhood, his school, and 
his con-^Tiunity (IlobbS/ 13&6) . Just as a child affects the social cco-s/steri, 
each component of this system affects the behavior of the child. 

Aside from the home, the system component with the highest probable 
impact on the child is the school. Therefore, the effects of each variable 
in the school environment should be as&essed and modified to provide an ideal 
learning environment. Emphasis should be placed on the nvodification of 
the school envitvnment rather than the home because the school has a man- 
dated responsibility for effective instruction, it is easier to change, and 
it can be structured to allow continuous monitoring of the effects of these 
changes. 

Behavioral Management Strategios 

Wlien designing and developing the school component of the child's 

ecouyjtem, the educator must be familiac with, but cautious in accuptinc}, 

theoretical, philosophical approaches. A set of cmx>lrically dcjuived and 

FiomMoiftau 4 £;Pmnev.R H ^ndOarev.M F . INSTRUCIiONAL MANAGEMENT. 1970. Upper 
M«<lvv«>t n«9>on4t £duc<itionat Laboiato^y. Minneapolis. Mmnetoti puisu an k to U S OHiceol Education 
Contraci 3 7 06?87D 3069^ Oet>afjm«n« ol Health, Frtucition, and Welfaie 
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frequently dervonstrated principles cai4 &orvo x:ho basis for the design 
of a fuiictional, educational system leading to df>rarcd changes m student 
behavior. Such an instructional onvironmont, based upon the prxnciples 
frequjntly categorized under the rubric "behavior r<.odification," would pro- 
vide a high density of reinforcement contingent upon specific student 
responses. 

Although the effectiveness of behavior modification strategies is 
well docxinonted, there art? several alternative procedures from which to 
."select in cstabli:.hing an in;»tructional environment. For example, token 
syt^tcms have frequently been established because tokens: (1) can often 
be delivered rvoro irinediately and more conveniently than dinect reinforcersv 
(2) can bo easily stored, (3) allow for the utilization of reinforcing 
activities which cannot be made available in the classroom setting, (4) can 
bo employed in a large variety of situations other than the classroom, 
(S) can be used to manage UiO behavior of numerous individuals simultaneously. 

But, as observed by Skinner (1968), the critical task in most teaching 
situations is not the incorporation of new reinforcers but the effective 
utilization of those currently available. Capitalizing on the ongoing 
behavior of students, the Premack framework of reinforcement offers a vi&ble 
reinfor - •r».at system witliout using tokens. Premack noted that "...for any 
pair of r'?sponses, the m^^ro probable one will reinforce the less probable 
or.'* (iJt'^, p. 132)." This relaticnnhii> has direct implications for instruc- 
tion: Any b'>havior, at tht point U\ time that it is of higher probabili's^y , 
ran u -*d to ri/inCorco any lower probability behavior. A teacher can 
nara ; an in itru tioaal onviroi»r*^nt so that studont access to high proba- 
bility .K-tiviti»^> (remtorcinj <»vents) are contingent on the completion 
of I'W ».i ^l.vihillty xt:fi\.'iti* ^ (ta k behaviors). Through the management of 
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t^«»3i* contiagoncrieo, the U-achor cau in^-ceu^e the frequency o£ selected 
task b»»haviJrs. 

Horane, D<*Baca, Devi no, Stciiihornt, and Ridker t (1963) demonstrated the 
effectiveness of this technique by teaching a largo segment of the first- 
gradt. repertoire to a group of preschool children in one month. Equally 
siglficant was the change from a condition of bedlam which existed in the 
classsrOQm to a situation highly condu^^ive to learnintj. Further indicationi, 
of the effectiveness of contingency management techniques were found xn the 
teaching of English literacy to Indian children (lionune, 1965) and in the 
teaching of arithmetic and reading to mentally retarded children (Daley, 
Holt, and Vajanasoon torn, 1966). 

It has also been established tii*it low probability behaviors can, through 
repeated pairings with roinforcers (high probability behaviors), become 
reinforcing in themselves (Daley and Holt, 1969). This data provides a 
direction for attaining one of the ultimate aims of the ideal educational 
system: To offer as great a quantity dnd quality of reinforcement as possible 
while systematically increasing the frequency of low probability behaviors 
associated with academic tasks until the behaviors as&ociatt«d with the tasHs 
assume the properties of reinforcing events. This synopsis, in fact, describes 
the one continuous, operational obje^,tlve of the U-haviorally engineered 
classroom (Homme, Csanyi , Gonzales, and Rechs, 1969; Morreau and Daley, lb>72) . 

Classroom £o sign 

The behavioral ly .ingin<?cred classrocTi is structurally defined by tlirce 
major areas: The tas)c area, the progress check area, and the RE area. 

The Task Area 

Since the primary goal in the classroom is to increase the frequoncy 
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ar*J/'w£ Uv-^utacy of the students' a».adumic responses, the largest portion 
of th»' classroom ib dosicjnt'd Cor acaJt-mic-task related activities. In the 
tusk area, students receivi* materials sele*^ted to assist them in working 
toward th-?lr individual objoctivcs. The size and difficulty of the task 
are bai>ed on the student 'i, entry-level (existing) skill in each specific 
az^a. The tca*.her moveu from student to &tuderit providing verbal reinforce- 
iTicut for spOs.Ifi«. behaviors and assistance where needed. The effectiveness 
of su-Ii tcavher interaction in reducing disruptive behavior while reinforcing 
acadcmLC responses has been clearly demonstrated (Hall, Lund, and Jackson, 
1068). The task area also provides a situation in which the teacher can 
monitor and record student behavior which ultimately provides part of the 
data for decision-making related to individual students. 

The rrojjress Check Area 

If students are reinforced for simply completing tasks without evalua- 
tion of their responses, inacv-urate responding may increase m frequency. 
The progress check area allows for the prompt, systematic evaluation of 
student tasks so both the teacher and the students know if the criteria 
specified for a given task have beea met. The student, an aide, or a 
claascoc'm assistant «.an record the data relevant to task performance, thereby 
providing the core information required for decisions related to future 
tasks and contingencies. 

The Reinforcin g Event Aroa 

In tho reinforcing event arya, students engage in activities of their 
whoi**^. Students can create activities or select them from pictures of 
.iV'Ulubl',' avtivitios, a roinforcmq event menu (Fig. 1). The tendency 
tu wOJi'Ct itivtly en^agv m group activities indicates that this indirectly- 
su;v'_rvi. -'-'d area provider a setting facilitative to the meeting of social 
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I objective's. 

Classroom Sequence 

1 Students proceed through the followinq sequence of events in the 

clasi»roon: The student conipletos a task unit, a series of small behavioral 
steps v.hich approximate desired tenninal perfomance, and pro^^eeds to the 
aide for evaluation. If the student perfonas successfully, i.e., at the 
prespecified crxterion level, he selects from activities pictured on the 
RE nuiA- and proceeda to the RE area to enga^je in the activity of his choice 
for five to ten minutes. If the task performance does not meet the specified 
criterion lev*»l, th^ studen*- returns tci hie desk, repcatc only those responses - 
where errors were made, returns for a re-evaluation, and then proceeds to the 
RE area (Fig. 2) . 





1 

L I PROGRESS 
CHECK 
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Figure 2. Conponents of the coit^osite classroom. 
The formal agreement between the teacher and the student as to the 
quantity or quality of task- related material which will be completed and the 
positive consequen^^cr. which will be engaged in contingent upon its com- 
pletion is referred to as a contract. The arrancfenent of liberal and fair 
contracts based on individual needs, the clearly delineated expectations> 
implicit in their development, and the oubsequence adherence to the con- 
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tracts by the teacher, provide ideal ciruumbtaiices for the development 
of trust. 

Hnvironmental Characteristics 

It is frequently easier to structure the physical cnvironneni than 
it is to no<?ify behavior through the management of contingencies. ?or 
a di,:>ruptive student, the teacher nught first develop a pro.anetic environ- 
ment and gradually alter it to approximate the task area. For exanple, a 
student could complete his task units in a study booth which could be 
systematically reduced in height as disruptive behavior;> decreased in 
fr^equency, ' " - . , . . 

Ideally, emphasis is placed on decreasing the frequency of problem 
behavior by systematically incrfaasing the density of reinforcement for 
task-related behaviors--a nonpunitive procedure. Punishment often elicits 
negative responses which can become chronic. The student may: (1) Attempt 
to escape from tlie punishment, e.g., withdraw, (2) attack the deliverer of 
punishment, (3) attack his peers, (4) attempt to destroy the environment. 

The nearest approximation to punishment contingencies used in the 
behaviorally engineered cla&sroom is time-out, i.e., time away from the 
opportunity to engage in activities leading to reinforcing events. Time- 
out should be short. Further, a response incOTipatible to the one for which 
time-out is presented should be strengthened through systematic reinforce- 
ment. The student should receive an explanation of why he is being removed 
and £,hv-iuld be told that he will again be able to engage in reinforcing 
activities. 

In;*t».u»-tional strategies must also be developed which are consistent 
with the environment. The developmental strategy would be similar to the 
seven-strep sequence described by Bijou (1968) : 
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1. state Uio dosircd torminal behavior in objective tentis. 

2. As^osb the student's behavioral repertoire relevant to the task. 

3. Arrango stimulus naterial and the behavioral criteria for rein- 
forct»ment in a sequence for presentation. 

4. Start the student on the unit in the sequence at which he can 
respond correctly 90% of the tine or better. 

5. Manuka the contingencies of rein forcemeat to strengthen successive 
approximations of the terminal behavior. 

6. Build conditioned reinforcers that are intrinsic to the task 
learned. 

7. Keep records of the student's progress and modify the program 
accordingly. 

To develop instructional strategies ol' this type one must first state 
the objectives for instruction. These objectives can be stated clearly 
and distinctly through the use of a simplified unit guide (Morreau, 1970). 
The precision necessary for the evaluation of instructional outcomes isi 
provided by the behaviorally objectives which specify: (1) The learner 
as differentiated from a class or group of learners, (2) an observable, 
measurable response which tl^ie learner will omit or a product of the response, 
(3) the stimulus conditions under which the response will occur, (4) the 
frequency, duration, or quality of the performance ( the cxiterion level ) 
which will be considered successful. 

Each of tho four parts of the objective provides specific information: 

"?»%c?M pi^asented with a random list of 10 words,,. 

The ConcHtion : The student could be faced with a disaster if all his 
activities were directed towara a written response to printed material 
and the teacher measured his progress with an oral check. Ihe conditions 
indicate the procedures to be used in evaluation and guide the t ;acher 
in solCs-ting materials. If mastery of a given nkill is t3 be deironstratod 
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by oral rcbponJinv^, Uk» tcA.het would recur d thi;* In the objective and then 
SoK-ct actlvItU*9 to dirt»ct thu student towarci oral behavior. 



Tjio Learner t "The learner," as contrasted to a clas#3 or group of loarnors, 
focuses attention on the individual student, it cannot be assumed that 
a "clasa" is a horoogoneuua grouj^ of individuals who aro progressing at 
an equal pace and who can all benefit from the same materials. 

The Agtion ; Behavioral objectlvy» specify what the student can do, not 
what h«' "knows." Decausii the action is observable and incasurable, teachers 
can precisely (objectivolv ) evaluate the effects of materials in assisting 
thw^ stuicr.t in nasteting th^ objective. The student's measured performance 
also servea as a guide for advancing him in a sequence of objectives. 

...3 rhymiKg uwd3 for each voi\i with 100% accuracy." 

Tho M.ja >uro or Crit ria . Stating tho precise quantity or quality of response.*} 
which ir.div,vitt» nuistcry of a givon skill assures that each student is ad- 
vaiivcJ to wort diffiv^ult puiterials only a^ftcr he has the skills necessary 
for d'.aliAj wiih tht-m. Tea -hero aro also able to report a student's progress 
K^fK J i«.»vJli*t»ly» Hv do*»3n't just "know more;" he can "do" a specific task 
ac .1 *^jK»cifit-d IfV-"! of accuracy. 

0.»j" -^'lv..»3 should bo dlroctcd toward a<^::tual, life functior^ing. In 
ottu " w^ti., tho tominjl b*.havior in a given area should occur in a "real- 
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life," stimulus condition rather than in a classroon situation. The stu- 
dent sh^iulcl lean* to reypori»l In thi» ['rojivnco ot a variety of stmuli anc. 
to gen«»rallze a given response to "real-world" situations. Uoth the objuc- 
tivos and the curriculun should reflect the nued for group activities to 
meet specific social objectives. 

Contracts should be prepared for all curriculum areas such that the 
stuacnt can engage in reinforcing activities for successful tasK completion 
both in and outside tlie classroom, e.g., physical education, art, and a 
variety of cu.^ricula.'n materials should be made available by which any given 
objective can be net. 

Assessment of the student's present level of performance can be accom- 
plished through the use of curriculum embedded tests or other measures which 

are consistent with the objectives to be used. 

Selecting Objectives and M aterials 

The sequential arrangement and the storage of objectives, i.e., an 
objective?? bank, would assure that: 

1. Students would be placed precisely within a given sequence of 
objectives. 

2. Prerequisite skills for meeting terrtinal objectives would not 
be omitted. 

3. The pupil would be directed toward increasingly complex discritnma- 
tionf> . 

A, The required goneralizationc would occar. 

An effective banking sy^iton for objectives would meet four specific 
criteria: 

1. All objectives would be sequentially arranged. 

2. All obje^-tivos would be complete (including studcnt-action-rri^-asure/ 
criteria-condition) . 

3. Each objective would contain instructions for teacher u.o of the 
objective itself. 

4. Specific units of curriculum material would be tied to each objtsctii/o. 
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Fol loving Imlividualisod placenont within the instructional sequence, 
th«.' &tuilent wMuld revtUVo tuj)* units* <.wrr.|^osed of piu^^rommed, instructional 
editorials desi9n4*d to ncct a spc^l£i<. objective. Such prograzn.D^d materials 
offer sovtjral advanta^i-s: 

1. Each student can i>roo<:^ed at his own rate. 

2. The materials allow for self-instruction. 

3. £ach student can use different materials. 

4. Teachors van spend more time witli individuals in that students 
are functioning independently. 

Teacliers need not make all subject-area presentations. 
C. The materials art designed tu 6>^Cemati^ally guide fitudent responding. 

7. Th<i materials maintain high levels of motivation via reinforcement 
aiid feedback. 

8. Students olxx cor:ploto units in less time. 

Teacher Do ci j ion -Hak in g 

To design an environment responsive to the specific needs of indi- 
vidual students, the teaJicr must collect and analyze data on a systematic 
basis. Although it night appear that all decisions are dictated by the 
cnviron.'nont, the environment provides only a structure-* the teacher 
is a i.:uwial part of tlic classroom, and student progress will be largely 
dvtviRi.^'-i by Uu* ef fe<,tivene&s of the on-going, decision-making process. 

Th»» objectives, the raturials, and the classroom are structured to 
tic oTy^jdat^j individual differences. Since these differences may be great, 
the t«isis »»•,*! ««ar»not ri'ly ou group Information but needs continuous informa- 
tion on K -i^h student's performance to successfully assist students on an 
inaiviJv^tl basis* Foot b««sic areas of teacher decision-making can affect 
iadividuil progrorj^j 
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L\i.h stu3w"Jit's iO-^tion or* a cositiiiua*n of boliavioral objoctivcs is located 
by r«sMia of an ob joctivo-ba plavonont oxonination. It is possible 
(and highly probable) that tho initial placcnent for some students will 
be incorrect. Decisions; Is die dia gno-^ifi concoct? should a given student 
be advanced or otherwise relocated in the objectives seqvionce? 

Evaluatinv? Materials and Activities 

If materials and activities are to help students m^»et tiieir objectives, 
they must be selected in terr.s of a specific objective to be mot. The 
materials nay appear to be relevant to a given objective, but the only real 
criteilort for their use Is the degree to whicn they Will improve the terntinal 
performance by the student , Deci2>ions; Are the materials and activities 
adequate JCor meeting specific behavioral objovtives? Should they be modi- 
fied or replaced? 

Prescribing; to Correct a Skill/Knowledge Deficiency 

After the teacher has diagnosed each student's skillAnowledge level, he 
prepares a prescription , a unit of task mattfrial that is neither too large 
nor too difficult for the individual student. Decisions: Is the t«isk too 
large or too difficult for the student? should the task size be reduced? 
Should the student first use other less difficult materials? fh^'se decisions 
can be facilitated by assigning a small task to each student and monitoring 
his performance on the task. 

Selecting and Evaluating Reinforcing Events 

Students will select their favorite activities from thos^;. offered m the 
Fc£ area. But, it can never be i-is^ured that, at any given tima, a reinforcer 
is aval la) le for each child. Further, the same item used as a reinforcing 
activity for one student may simultaneously U requ^bted by several other 
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students. Dcvisionsr Is a reinforcing a^txvity available for each chila? 
Should more than one of a given item be present in the UB area? 

Since the opportunity to engatje in a reinforcing event increases or 
maintain^ student behavior, reiiifor^lng activities must be assessed frequently 
in terms of their effejt on t^tud'-nt performance. Given continuous perfor- 
mance data on each student, f^r example, the teacher can decide to add 
itcns to the RE area bdsed on the frequency of selection by the students. 

To make these decisions, the teacher must record the following infor- 
mation: no'w many errors does a student make on each task? liov much time 
does it take for the student to complete each task? How many reinforcing 
events are received by each student? Which reinforcing events are selected 
by the students' How many students are making a large number of errors on 
a given unit o£ material? 

Recording and analyzing data allows for effective decision-making 
by both the teacher and the studcnh. Students can learn the procedures 
necessary for independent decision-rutiking and self-management of both task 
and reinforcement selection — certainly a "real-life" situation. 

Meeting Learner Meeds 

The following comparison of the behavioral ly engineered classroom 

with several criteria identified as significant in Project RECD (Hobbs, 

1966), illustrates the sensitivity of the classroom to learner needs: 

^* ^^^^ i5. ^ ^ lived now. The classroom is designed to increase 

the probability of immediate success through the clear specification 
of objectives for each student and through the use of successive 
approximations toward a terminal behavior. 

^* Z.\iE£. IB, — ally * Because the classroom is sensitive to individual 
difterencej, children functionincj at varying levels and having a 
variety of problem behaviors can be accommodated in the sama environ- 
ment. 
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^' '^gust Is essential . The classroom provides for the r,oeting of 

contracts by both tho adult and the btudent. What better opportunity 
for the dovolopment of trust? 

Tt\e child must dove lor? competence . Each acadenac task is designed 
for a specific student: The task size and the placement in the 
materials is individualized. The child develops competence while 
receiving multiple reinforcors for task completion. Furtlier, 
reinforcing events are related to the real world. Contingencies 
are very much like those arranged for competent performance in the 
adult world. 

5. Problem behaviors can and should be controlled . Through the re- 
inforcement of task-related responses, there is a high probability 
that incompatable problem behaviors will decroas*^ in frequency. 

6. Cognitive control can be t aught . In this classroom, students 
rapidly learn discriminative stimuli for specific behavior through 
the differential reinforcement of behavior. 

7. Feelings should be nurtured . Students have an opportunity to 
express anger and hostility in a non-punitive environment. While 
the environment does not provide positive reinforcement for dis- 
ruptive behavior, it is not consequated with punishment. 

^' The group is important . The R£ area, where students join in 
group activities under reinforcing conditions, provides a func- 
tional model for learning group importance. Specific objectives 
are also prepared and implemented for instructing students on 
the importance of the group. 

9. Comunities are important . Through the interaction of the student " 
with his teacher, his family, and his "peer" community, he learns 
to emit specific terrdnal behaviors which carry over to his neigh- 
^borhood, his town, or his city. He is given an opportunity to 
behave in a manner consistent with the significant social behavior 
of his conajunity while being reinforced for thr t behavior. 

10. A child should know joy - Joy could be defined as having personal 
control over access to a large amount of positive reinforcement, 
experiencing success on a frequent basis in many areas, interacting 
socially in a "froe" setting, and receiving few aversivo conse- 
quences. 

These tenents define the parameters of a learner-sensitive environ- 
ment; so, too, do they describe the behaviorally engineered environment. 
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